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Abstract (Basic): US 20010002703 Al 

NOVELTY - Electroluminescent (EL) device comprises source signal 

lines, gate signal lines, power source supply lines, power source 

control lines, and pixels. Each pixel includes a switching thin film 

transistor (TFT), an EL driving TFT, a power source controlling TFT, 

and an EL element. The power source controlling TFT controls a 

potential difference between a cathode and an anode of the EL element. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are given for: 

(a) an electroluminescent device as above, in which a 

light-emitting period in one frame is controlled by a digital data 

signal and is defined as a period in which the EL element emits a 

light, and where each EL element includes an EL layer which is located 

between the anode and cathode, and which consists of a low molecular 

organic material selected from Alq3 (tris-8-quinolilite-aluminum) and 

TPD (triphenyl amine derivative), or a polymer organic material 

selected from PPV (polyphenylenevinylene), PVK (polyvinylcarbazole), 

and polycarbonate; (b) electroluminescent devices; and (c) a computer, video camera arid 

DVD player that use the electroluminescent devices. 



USE - For use with a computer, video camera and DVD player 
(claimed). 

ADVANTAGE - Limitation of a current value due to an external switch 
for controlling an EL driver voltage is removed. Deterioration in the 
frequency characteristics of an EL driver circuit due to the external 
switch for controlling the EL driver voltage is prevented. A decrease 
in the number of gradations is prevented. 

DESCRIPTION OF DRAWENG(S) - The drawing shows a circuit diagram of 
a pixel of an EL display according to the invention. 

Pixel (104) 

Switching TFT (105) 

Gate signal line (106) 

Source signal line (107) 

Capacitor (108) 

EL driving TFT (109) 

Power source supply line (110) 

EL element (111) 

Power source controlling TFT (112) 
Power source control line (113) 
pp; 50 DwgNo 3/25 

Title Terms: ELECTROLUMINESCENT; DISPLAY; POWER; SOURCE; CONTROL; THIN; 

FILM; TRANSISTOR; CONTROL; POTENTIAL; DIFFER; CATHODE; ANODE; 

ELECTROLUMINESCENT; ELEMENT 
Derwent Class: A85; E12; E14; L03; P85; Ull; U14; W03 
International Patent Class (Main): G09G-003/30; H01L-029/04; H01L-031/12 
International Patent Class (Additional): G09F-009/30; G09G-003/14; 

G09G-003/20; G09G-003/32; H01L-027/15; H01L-031/20; H01L-031/36; 

H01L-031/376; H05B-033/00; H05B-033/14 
File Segment: CPI; EPI; EngPI 



DIALOG(R)File 347:JAPIO 
(c) 2003 JPO & JAPIO. All rts. reserv. 
07280648 ** Image available** 
ELECTRONIC DEVICE 

PUB. NO.: 2002-149112 [JP 2002149112 A] 
PUBLISHED: May 24, 2002 (20020524) 
INVENTOR(s): KOYAMA JUN 

APPLICANT^): SEMICONDUCTOR ENERGY LAB CO LTD 
APPL. NO.: 2000-364003 [JP 2000364003] 
FILED: November 30, 2000 (20001130) 

PRIORITY: 11-341272 [JP 99341272], JP (Japan), November 30, 1999 
(19991130) 

2000-260061 [JP 2000260061], JP (Japan), August 30, 2000 
(20000830) 

INTL CLASS: G09G-003/30; G09F-009/30; G09G-003/20; H05B-033/14 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electronic device that prevents i 
frequency characteristics from being deteriorated caused by a large power 
external switch connected to the counter electrode, and thereby prevents 
the number of gradations from decreasing. 

SOLUTION: This is an electronic device that comprises plural source signal 
lines, plural gate signal lines, plural power supply lines, plural power 
supply control lines, and plural pixels. The plural pixels have a switching 
TFT, an EL driving TFT, a power supply control TFT, and an EL element. The 
power supply controller TFT controls a potential difference between the 
cathode and anode which the EL element has. 
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<D±oumm&£Mik-rz>tziib(D^&$:mm-?z> zt* 

BRHtr*. "f ELBftttJI^^T-SngflX 
-f y^fc«t***tt©1HIH£fll»)IBK it, ROf, EL 
SftttfESrWWTS^aJX-f.-y^KfiHT-SELBWiIBi 

[0 0 4 5] 

ETFTOV-Xfll«t KU-f >««tt. -*4«ELt 
£ftX<^*. ItffBT F Tf±, ELffi»«JE&WaiTS^ 

-f^5 i >y* : Fa:LT«flBra (bit. fiimfviTF 

Ttl>5) . 

[0 0 4 6] ±E«filEfcJ:*. WMtWTFTtffiH 
fcEL«l!i*JEE©IH»3fftH:. VEEBU^T«0. « 
»«»«TFToy- Ktai»«SnTV»5JHS^ 

iz \t%> a MM\WLt\t£ t » . se -3 ty ' ^ai$!iia?ffl t f 

Toy— h*StHEl*anTV»*n»^-f -y^lc^^T 
[0 0 4 7] ±l2«fi)clCJ;oX. E LBMb«E»«fliM 

»jiT f Tcoy- mi:»asti5n»x-r vfti ■ 

gE^$nx^*naR7.-r y : ?\z&m-?z>m®.%i&&(D& 



[0 0 4 8] fciittSKMWJflTFTtt. X^y?->7m 

tftsm LmmmTFTtmmiz&isi-tzzttfitij 

[0 0 4 9] &rF\z*%w<Dmf$.*tt. 
[0050] *^tc«toT. v-zmm&t. 

lWtE«»Offl*tt^-f yf^fflTFTt, ELSEfbffl 
TF.Ti. «JS*iWfflTFTt. ELSftf^n^n 
ffilEtmWITFTtt. «HEEL*f*« 

srr4i»ati»ai©iaio*tt»*!HWT* - 1 £4#a 

[0 0 5 1] *«BJtrJ;oT. Hftoy-XOTIt, 

«rEtt*©B*tt^-f 7f>^fflTFTi, ELBHffl 
TFTt. *jK*dW8TFT£. ELff tStftfn 
17l/-/»»IM4 I K:iWEEL* ; ?j5*«3t-r 

(wwfflTFTjs; mzELm^tfG-fzm&tmmtv) 

[0 0 5 2] *%bji-j:oT, «R©y-^«^ttt. 

agi&HiiMftt. m^commt^-r^m.^m-c$>-DX. 
mm&vmmitz-i y?->?mTFTt. ELmwim 

TFTt, fcaSMWJBTFTi, E LJfrftS-tn-fft 
*LT*59. 1 :7U-AjaiWin«©1*:/:7l'— AJWIBJ 
SFi. SF2< S F n i*^/«C-3T*30, miKn{@ 
<Z)+r:7"7^-A#iKS Fj. SF 2 . -. SF„lt #€? 
a*«JWTai. Ta 2 . Ta„i:^WTs |, T 

sj. -. Ts n t^n€ntLTi50. me«$i&4i 

JWWTai. Ta 2 . -. Ta„tfe^TTy^Jl'T-^ 

f-i'flfCtoT. HME^jSMHlTs i. Tsj. 
T s n fcfcl»TmEtt*©EL*^#3BftT**>SWfcL 
ttlvft»#»«3ft. KrE»*ii*»IIBITa|. Ta 2 . 

s |. T s 2 > T s nWfiSCDJtte. 2<> : 2"> : - : 
2-("-l)T«Sn. ffiEWWMWfflTFTtt. buIHE L 

[0 0 5 3] flflE*-f 7f>yfflT-FTC5y-Xi«i: 
KM" -*ttitE»ftoy-X«fi©l 
■Pi. — ^ttWEELBftfflTFTCDy— htlt^n 
■£-'ttf£igS£ftT:fc9.' SdEELtt»fflTFT©y— ^« 

*i h vs. -^r»ffiEttftcD«»dueift«!} 

lot. -*»a«|E«a«»fflTFTOV-X««t H 



#H¥14-I49112 

*-*tti»EE L*^*«*rr«»a*fctti»«t»tta 

nifeO, l»E«K*lWffi.TFT©y-h«a»4WElt 

[0 0 5 4] flfE7.-f •>'5 1 >yfflTFTC3y-7.m®i: 
FH -*liME»*oy-^ffl<MIO 1 

— *ttMEELB»JBTFT©y— h«f£*-n 
fftftmsnTfiO. ffiEELJBSWBTFTOV— 7.^ 
«i HK -*U*EtIMPfflTFT(0 

ee L*^*««-r*i»aSifett»ai:» ^-ti-ttusnrs 

nxt30. MEt»«»«T FTOV-7«*i K K 

>«««pa*-*tti»Ett*o«aR«i&«o i it&m. 

snTfc 9, . JftE*K*MWBT F Toy-htfttME 

1 OttttffcSftTHT'bJSlH. 
[0 0 5 5] WEELBftITFT0y-htatWE 

[0 0 5 6] ItrEttSfcOE LJtfFtt, iNEM£l!ftER 
atOlBltELJi*^UT*0. ^ffiELilifi^flS 

[0 0 5 7] tftEffifl^fcffMttJWi. A 1 q 3 ( h u 

X-8- + yj7-f K-7^5Z^A) SfclJTPD 
(MJ 7i^7S *5aoTl»Tt»ftlr>. 

[0 0 5 8] atrExP'jv-jft^raffcjttt. ppy (#u 

73L-U>h*-^» . PVK \L~)Vti)\)^J— 
[0 0 5 9] BdEl AW(atttl/6 0 sUTT 

[0 0 6 0] WEtfSltfUSriSttattin 

[0 0 6 1] te*5. ELlfB, ^*£J0;L-5C:<hT5g 
±1'5il'S^7t>X (Electro Luminescence) 

[0 0 6 2] 

[0 0 6 3] 0 1 l:*M0ELf -f ^7"1/^7D'> 
3nfcTFT»r«toTiii^g|5l 0 l . Bi^SRcD^aicE 

■sftitv— *flw«e»iHi»i o 2 msf — bmnm 

eUEIEft-i 0 3 «*TlyTV»*. £ Ac E LEWtBE£fMff 
-T4/h*^na^-f y ^ l 17 *<iSi^gp l o l fcttl** 
ntv>5. Bll:SLfeELfV77"l/-r©7'nv^0 
ttt&lE0t>0£tilJE±ttl3i;'t&£ftt. HiHgRl 0 IK 
»«S«Tt>**W*l-»^'f 1 1 7tt. ft3fc£>fl. 



i 



t 



— xfc4ftie»i§i»tt2-3*-3T ! b«k^. sty— h« 

[0 0 6 4] y-x«#«KftlHiB l 0 2 tas*«t:'-> 
7 hUvX^.l 0 2 a, 7-;f (A) 102 b. ^y-^ 
(B) 102c$^tf. y7hl/yX^102a 

icia^a^fi^ (ck) at;x^-hW7 (sp) 

tfATlStl, 77? (A) \ 0 2b\Zte.f-J$ )Vr—i? 
fl^t (Digital Data Signals) **A:>JS*1. 77? 
(B) 10 2 clcte^y^fa^ (Latch Signals) #A 

[0 0 6 5] SisHgRl 0 1 SzAftiZtX^VZiV'T-*? 

us^wBM^-'^flr^a^EiB'i 1 4tT»jsat 

[0 0 6 6] AffiMJc'tt. B$fl«l»M7 J -*«*tR£ia 
?§114tr(i, 1 7U— AS8W«rn t-y h (n«2J^± 

[0 0 6 7] COfif^SJKM^-^flHtR^IgJKl 1 4 
tt.' ^RWWELT^^WWflWfcKttSftTfcA 

*»«OELr-f X7"Ui'*8^T'fX7"K 

[0 0 6 8] $;fc. SfiMWBWT'-^m^JE^iaiS 1 1 

4£ I C f 7 fOf t$%BJffl E L 7 7"K tr 

fcx^^^x-^W^^aWcoE L r^X-ZK fcA 
73 £*1 5 -5. ^BjOEL^^xy. 

[0069] £tcm&twz\t. mtoimmT-fftma 

±0S& 1 1 4 &BSffii 0 1 , V— *fiWeftHtt 1 
0 2R«y- hA^WBUHIII 1 0 3 £H-©S«±|;: 
TFTTfeoT»*l/55. COHft. ELt^X^V 

JBfiliLT'bAH. *5£BJ1©EL7^X 



<7) «F§B¥l4-l49ll2 

[0070] ^2 (dsi^gp 1 0 1 (Dmm.^-t. y- v 
mn&xti-rzs"— hmm& (g i ~ g n ) <h^>*? >v 

^o) (s 1 ~s n) Lnmmmi o ncs^^nxiri 

[0 0 7 1] SfcMfttt* (Vl~Vn) fity—KB 

m& (si~sn) iWLTatt^mns. tttsm- 

BiW&to (Vl~Vn) «y-h«i»ai (Gl~Gn) 
i¥fT'ca:*J:5K»WTt)Av>. ttStttStt (V 1 ~ 
Vn) ©*{ft£*K*<Sfcl*.S. 

[0 0 7 2] -SLtzmMMWm (Cl~Cn) ffitf—hWi 

t^ff LT»»tsnT^*. csffiiwit <ci~ 
cn) {i^gRx-r-^^i 1 7 izmm-ztiT^z,. tn&n. 

mmW* (Cl~Cn) ttV-X*fc¥fffc:&*,J:5lc 

[ 0 0 7 3 ] is^su 1 0 1K117 h u * xmzm&wm 

m 1 0 4;&*gE5US*l2>, i®5ft 1 0 4(Dt£±S^H3lC^ 
■T. 0 3IC*3V»T. 10 5tt7-f7f>^fflTFTT$ 

^7f>7 , fflTFTio5oy-nait y- 

'■h«#*A*r*y-h«#» (G 1 ~G n) ©51s© 

1 n§*» 1 0 6 ic»«fcstiTt»*. x< 

7?>y*TFT-l 0 5©y-7**t KH >fl«c«, 
— ^atT^^T-^W^SAfcf SV— X«*M» (S 
l~Sn) Ov^OltJTSSy-XMfilOTt, 
fc5-77#EL.g81!jfflTFT 1 0 9 ©y— hMMftZfiu 

>^>-y-i 0,8 ir-en^-'n^^nTv^o st&^sg 

<DM&\Zt5^T. a>^>it 1 0 8ttfc<Tfe&V>. 

[0 0 7 4] ELIlfflTFT10 9©V-X® 

«iFK >«««. -#**flHR#«&Kl (Vl-Vn). 

co 1 ^TfeaWBflu&ai 1 1 otcji^^n. t> 5—^*1 

.tt»IW»fflTFTl 1 2©y-X««*fcl4KU : 1'>fjl 
«IC»«fc«*4vrv>*. UIWITFTl 1 2C9V— X 
UHH t» 5 — ^tt ELlf 1 1 lfc 

^snxiso, y— mmmmtsi (ci~c 
n) (Di-o-c&zmffiMwmi \3\z&igt£nT^z>. 
mmuwm (c i~cn) tt/h«*nasx< -v^i 1 7 

m (v 1 ~ v n ) cd 1 ■o-n&zm.mm&m 1 1 0 

[0 0 7 5] ELX^.l 1 itt»atHtttt, 
S i ©IB K» W 6 nfc E L 9 £ A> 6 jfc 4 . Ma^CfliiH 

■MTFT1 l^ffly-XMSfclJ KK >fa%Ltm 

ttfitt»i«]«a£:A:«. "J£lc»a*««a[IHWfflTFT 1 
1 2©7-*««SfcttKU>f>ffi«£SsUfcLT«r>S« 



fH5^£E LUEftttJIi^L^ dWELSBf()«/£^EL 

[0 0 7 6] fc*J*«lHWflT F T 1 1 2 (7) H K >?1 
«*jfcttV-.Xfc**£. ELif 1 1 1 tOFiaiCffiijift: 

tIPffl TFT*^EL ^^^$n^m8ff»<& IMfi U 
"■®DMNffllffl T F T&tfE LSEItlfflT F T(D#tt©A*-5"y 
* <B#» £ K <* £ £ *<i*nfc K £ * .. . ffitntt ttttKIM 
TFT 1 1 2RtfELgg»iJBTFT 1 0 9©:t>J£j&i<fc 

o fe+»c*si>ffla*t«**T*^T*ntf a< . mm. 

T«lkQ~50MQ (fiFJl/<lil0kQ~10M 
Q. 2 btc$?£ L,<te5 0 kQ~lMQ) ®ft£Hft*&a 

[0 0 7 7] ^IC^BJCDELx^XyU-fCDSgKlfCt? 

[0 0 7 8] i 5 l;*^©E L f-^ xyu-f ©ryi' 

(SF r sF„) &*5. mm^(o±x(om 

m&i^<Dm*&*Ufi-rzmm&i7i'-i*nm (f> 

<hPf.$v a*OELf^X:/l^Tte»iBHafcSctt6 0 

h z uu:, ip*. l &m\z 6 o ^±©7 ]/—j*mmfrmii 

•5. l»Mfc*jSatt*«*©.»ca*6 0£94>&<;fc« 

■6. &*5, 1 7 1/-AWIB* S 6 C*ftl:»«Lfc)ll|lll 
&?77 w-AJBIHti*^. RfHS:ftf£< ftSfc^ttT 

[0 0 7 9] 10©U-7*7U-AMMtt«*a**!niI 

(Ta) ^s^jnm (Ts) tfc^tten*. 

[0 0 8 0] Sfc, H5fc*LfcELtt«i*JEttf£3fctt 

sisaRanfcELjis^oELBwwssra-r. fa* 

*>. 563ttt«saiR4nfeEL*^©ELK»«ffi (B 
5) tt. ««&*jaM*tt0 VtftO. a*»BB«t»»4E 

[0 0 8 1] *«Wt4Jt^TELBft«£E*l«W-r*0 



*S'BB¥U-149112 

(Cfc^Tte, *iRlWffllfflTFTtt3i-7tf)tt!BT*D, E 
L|g©ittEE«0 Vi&5. SfcXjKBBMKtS^-m, « 

nfc e l it? <d e l mmm&it e l ^^sejt-r *e« 

SWT*. 

[008 2] *?\ A#*r-r&# 
[0 0 8 3] ir»*a*«imic*v»T. mmmmmr 

FT 1 1 2\t*7 CDtt<KT&9. ELBlMtfflijO Vfc 
«fcftTl>5. -fctiELBlftWEEttELBlWBTFT 1 
0 9^fe«ttiH^1WfflTFT 1 12 0'>f7tt8K (TFT 

y- h«^js<x*sn.- y- hflMMdG 1 caatsnT 

HSiTCOX-f yf^ffiTFTl 0 5 3&**>®tt!8»C 
ft 5. tlTV-^fiH' (S l~Sn) fcr'S^lo* 

-*«#a*A*sn<&. x->*^^^-^«^« roj * 
Acli r i j ©ws**"l/T^*. roj t r i j 

[0 0 8 4] ^-LTV-Xi^S! (S 1~S n) \ZX~h 

iffflTFT 1 0 S^^LTELBSbfflTFT 1 0 9©y 
— Ml«KA*jSft*. Sfc3>f>1tl0 8*^i 

[0 0 8 5] h«^«SG 2 hflH»tfA7] 

an... y- hm^«iG 2 tc^^nTv^^xwx-f y 

?>^ffiTFTl 0 5d^>©«ft|IC7i-5. fLTV- 
XifJS (Sl~Sn) tfi^i'Jl'r-J'W^^S 

[0 0 8 6] (Sl~Sn) tcA^^n^c 

FT1 0 5S^lTELiifflTFT 1 0 9 ©y— h« 
JSICA/J^ft*. ^fc=l>x>-y-l 0 8 

[0 0 8 7] <-LTWty-h«#»G3~Gn»Cby 
^TA^^nfcxv^^x-^m-^^Jt^n-S. ±T 
[0 0 8 8] »#a*J»IB««ll7-r*i:BWC**«IBI 



(9) 
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L 0 5tt:*7©ttlB£&*. fLTli,»8l 1 31Z 

IWfflTFTl 1 2«^->Ottffi<i:^0. 
SjRSft-fcELSlS^l 1 lWELBIbfltflEttEL*^ 

[0 0 8 9] xv^^x-^ft^ttf r o j <Dtil$6£*rL 
THfc*£. ELiElftfflTFT 1 0 9te*7<Dttm£U 
OELlfl 1 'lttSWfcUfc^. 'xfit. r l j CDt»f8^r 
*LTHfc*£. E'LIft«TFT10 9tt*>(Otti 
IOt**S«l>fflTFTl 1 2fc^><D«^ 
T-hZ>tz.sb, ELSf l l l ©ilii(S«S-«Silg€6ia»cffi 
EL^l 1 1 ttSEJt-rs. :'(!)i5l:fy^ 
T-i'fltifflTiiSCi-jT. ELfc^ORftSfc 

[0 0 9 0] n1H©1ty>'U'-AffiP B 1 (SFi~SF n ) 

dt-en-^nwr-s^iii^wm (Ta r Ta„) ©fi£ 
ti±T— s F|~s F n ^f n-en^t^ss 

H9M (Ts) 6tft*nTspTs n t1-*. 
[0 0 9 1 ] f4, T s i : T s 2 : T 

S3: - : Ts ( n -l) : Ts„=2»: 2"' : ■•• : 
2 -(n-2) : 2 3 KKJfcT*. ML, SF 
!~S F n £mij|£tt&J«;mt'©J:5ICLT ! fe&V>. H 

[0 0 9 2] *jSJWIHttT s i~T s D *TOlJTm^O 

[0093] mz. mzfw$&&-mmizAo> ±mm\z 

s l~T s ( n Ji)Ol»mi»fl!>«IIIB«»**ffllBi:<ta. d 

Z\X'\tT s (n-i)CO^BW, j^j£©Bi3fc££iT;£ 

So 

[0 0 9 4] mQ<Dn-2m<D-#77\s—2*\Z-3 

^xmmvihftzmQ&L. wb#ts ( n -2>. Ts( n _3) 
-Ts'ita*«iBi6»:jeL. tn*no*77u-A 

[0 0 9 5] nffl©tfr7l^— AHIBWtHSLfcS 1 7 

XO*«i!«*aTS. T s 3tT s 5iTs gtS&Lfc 

[0 0 9 6] fc&^lligcOJgSiTte, S^&^JWBSHCiJ 
i»T*«WWffiTFT3ft*3r7©ttl8T»"3. ELSgftS 
EE*0Vfc«-3T»r»afc«&. ELSk?t2R%Lttb>. L 

a* l *5ew « - tci®^ $ titt ^. . mmmmrn T F 



\zel ifl9tyttzm&v e Lig»«ji£?!r * 

uiT. «€?ii*WIII»C*V»Tt>as»l|IIIiRH«fcai* 

L>m3£mmwjz%.yt-Tz>mmttez><D-c. -^yy u 

-AWMOfia*:. SFi : SF 2 : SF 3 : ••• : SF 
(n-l) : S F n = 2 0 : 2 "I : 2 "2 : - : 2 -<n-2) : 2 
-(n-Dt^^iplclS^-r^. ±fE«J«IC«fcD. »*a 

[0 0 9 7] *5EWtt±ia»lJSJik:«k-oT. S£*©ELK 

[0 0 9 8] ttiiMKIHWfllTFTtt. X-fv^>iOB 
T F T&tfE LlEKffl T F T <t PIB^tc J^fifc-T 4 £ ttm 

[0 0 9 9] &Tfc*«9Je>*J6«fcST. 

[0 10 0] (HJS^J 1) *^Jg«aJT«, *«fH»C*W 

[0 10 1] #«WK;fett*EL^r;*7 r l'-r©lHJlSa. 

i?i«[5]g&0<Z)-0i]£E 7 (A) fcaVT. 

[0 10 2] 11 7 (A) ICiJt^T. 1 0 0 0C0^\Z 
^-f'Vf>^TFT 1 0 0 l#RttS*lTV»*. 
#»9!fciJV»T. ^y^fflTFTlOOlttnf 
r^STFTTtipft^STFTTt), if^T 
t,ffllr»SCi:*iBlfl6T*4. #SSS60»ITM:0 7 (A) tc 
J3t»T. X-f7f>^fflTFT100 1l:ttnft^ 
MTFT^fHS. 

[0 10 3] ^7f>^«TFT10 0 1©y-h« 

si*, y- m*i*A7rr%y- h@mt 1 o o 2 teg 

ttSMTH*. M7f>ffflTFT10 0 1OV-X 

A77T5V-*«*ligl (f-^!8tt.^5) 100 
3tC, t>5-*BE LIUfflT FT 1 0 0 4©y- Ft 

SRtfn >^>-9- 1 o o 8Cfn?n»«snTi>5. 

&**3&&6Wfc*J^T. 3>t ; >1J-1 0 0 8tefc<Tt> 
[0 10 4] ELffilifflTFT1 0 0 4O , ;-^i 

h v-i >««n. -yntnmm^m 1005 

n. t»5-*ttfIM»«TFTl 0 0 9<DV— XflU* 
H U-f >tilttlcSlft£nTfr}S. WffilfflTF 

t 1 0 0 goy-^flWJ'fciiHi/OflWofc^-* 

llELff 1 0.0 6CStt.£nT«9. IjRflMTF 

t 1 0 0 9oy- hma«, : «RMtta 1010 \zmrn. 

0 0'5'fct6R**lTV»*. 



(10) 
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[0 1 0 53 ELM? 1 0 0 6 Ul»a<!:. &&£. MS 
«KWWfflt F T 1 0 0 9 ©y-7««Sfctt K V-i > 

$m\ts el*^ i o o 6o»aK»«tsn*. i&cm 

T 1 0 0 9 ©V— X«*$fctt H U-f >i!R«tt, E L* 
f 1 0 0 6 0K@tC}|SM^n«.. SsfcEL*?©**!*]* 
ill %\Zffife<Dn.W~&1ZtlZ>. 

[0 10 6] te&ELSgfbfflTFT 1 0 0 4&EfttSffl 
liPfflT FT 1 00 911 nft^STFTTfepft 

a*, e l*^ 1006 onaftTOawaTisaftfttffltt 

<§©«£, ELIESdfflTFT 1 0 0 4&£fltSIMWBT 
FT 1 0 0 9 12 p f v ^ST F TT»5 i t A«if i b 
S fzmz ELIT1 0 0 6 OR§a#f# UOflTil 
jMH**B©*£. ELIlffiTFT1 004Sr;tI 
IHWffiTFT 1 0 0 9Hnft*;iSTFTT*5it 
#$?£Ll>„ 07 (A) TteELSgftfflTFT 1 0 0 4 
S^ttiSSiJffllfflTFT 1 0 0 9l:pft^;HTFTS 

ffl^xfco. EH? i o o 6 (DmmftmmmmT'mm 

f>Wfa&M£tL^T\,*Z>. 
[0 10 7] 117 (A) I'SLfclHlg&EHcii^T, WM 

ttttM 1005 izv-xmnm 1003 t¥ff \z3t/u~c 
us. sfc. CKfeimfti 0 1 ott'y- h«<t» 1 0 0 

[0 10 8] ifcELIEKjfflT.FT 1 0 0 4 ©S'ttJi'f 

KLDDfluatKtt, LDD*«ty-ngi*»y- 

t>fit». ELIMTFT 1 0 0 4«inft WSTF 
TTfepft^STFTTfe, SfflB© H K >«B« 
«l:Lov«*S»lSf5CiT, ELffiibfflTFTl 
0 0 4®y- KflirLo v^«t<7)H»:«S^fi)ET 
EL8ft)BTFT1 0 04©y-hte 

[0 10 9] tt£B7 (A) iCwL-fclslttHlCJS^T. 
X^7f>i'fflTFT100 1, ELKfifflTFTlO 
0 4 SfcttfcKIHWBTF T 1 0 0 9 Z^^ir- h& 
it (il^JfzgM$nfc-'Pet±©5 L r^^^I«E€rfl- 
-fSStt«£^tr8Sii) £LTh&». ^y^>ifm 
TFT 10 0 1 S-7;^y- hajftfcr*^tfcJ:o 
T. X-f ->^>4) r fflTFTfl!)*7«aEtT»f'5Jli*«T? 
£ S. Sfc E Lggftffl T F T 1 0 0 4 SfcttflHKttWB 
TFT1 0 0 9tVJ^y-hflli6lC-r*£a:fc«fc-3 
T. J»£J:SELBlWflTFT*fctt*BlM«MlTFT 

[0 110] «c*J, 0 7 (A) T««jE^$&i^l 0 0 5 
ty-Xfl^S 1 0 0 3 £jPffft&ttV>J:3lCtt»*&flf 

* n tf . Tfi& £ «fc 5 IC 15 1* £ £ i t> T # 



*. caiftf&K i o o 5 ^v— xft«Mfii o 

[0 11 1] Sfc, 12 7 (A) TftfKSfMttlftl 0 10 
ty-HOT«l 0 0 2t*««&63ft^«t3t»JtJta" 

§o c©*£, rn.rn.ummi o 1 oty- vmm&i o 

[0 112] &lr:£f8|B©iS*©lHlK0©J3iJ©— 
7 (B) \Zm~t, mi (B) KiiVvr, JS$ 110 0© 
tlCX-f ';f>^fflTFT 110 l^ij-t.ntU5. 
U$5*%.W\ZiS^T \ Myf>^lTFT110 1IJ 
nft^aTFTTfepft^I/StFm, 
eTt>fflHS££:J&r5JtgT&5. 07 (B) 
X-f7f>yfflTFT 110 1 l:ttnft*;HTFT 
X^7f>^fflTFTl 1 0 1 ©y*— h«a 

«. -y- h«^*A*-r*y->«*»« 1102 \zmrn. 
sniv)?). W'^^flTFTi loiov- xm 

10 31C. t»5-*BELI»fflTFT1104©y- 

hf|gRtfn>7 r >-9- 1 1 0 8tC^n^*ngEiit$tTT^ 
S. ^*3*Hjffif!ltC*3V^T. n>7 r >-tH 1 0 8tt&< 

[0 113] ELffiKfflTFTl 10 4©V-X<S«t 
H U-f — ^tt«««tMJt 110 5 iZ&SfcS 

n, ^tt®JK*iJffllfflTFT 1 1 0 9 0V-Xi^ 

sfcte h* u-f >ffijgtctttts nxt»fi'. WM«»m t f 

Tl 10 9<DV— X««*fcf4HU-f>fH«CD'b5— 
teELJft^l 1 0 6l;:tttt£ttT£0. UMMTF 

t 1 1 0 9 ©y- h*an rant** 1110 tcisfe 

S*lTH5. St3>r>f 1108H ttStttttllll 

1 0 s\zmm.2tiT^z>o n 1 1 0 s\,tu<x 

[o 1 1 4] ELif 1 1 0 6\tmm£. fxmt,* mm 
£B«£©mfctttt&ttfcELii&'ett*. ft&txH 
ic*i»t. najmsvaTttatfttiavaowd. n. 

iHfrJIWfflTFT 1 10 9OV-XlW*fctt|«H>ll 

EL^f 1106 ©nsicsttdti*. mizmm 
tfttfammT'feMtfmmmm<D®-&. mmmmm tft 

1 1 0 9(OV-XtR«ifcli l«U-f>**tt, EL*? 

1 1 0 6oimi:an£n«. £&ELK?'cD**iftta 

[0 115] ft&ELffiftJBTFT 1 1 0 
MTFT1 10 911 nftMlTFT.-Cfepft 
^STFtTfci*^e.Tfc^3Cij$tl^T&5 - 

a*. ELif 1 10 6 ®na^B3KfiaTtta^ifi]« 

S©«-&. E L IBftffl T F T 1 1 0 4 ~RZfQMUWm T 



FT 1 1 0 9 t^iPST F TTfe5ii* { fft L 

V>. Sfc&lCELsfi^l 1 0 6 ONMlfttttffltt&TI&S 
a<H*ttH©«£. ELggSjfflTFTl 1 0 4RO:«ilI 
KliPfflTFT 1 1 0 gilnft^HTFTTJbSCi: 
*<ff*LH. 0 7 (B) T-l±EL|8Kj/BTFT 1 1 0 4 

Rtf9.rn.mwm tfti 1 o.9i;pfv *)vm tft^ 

JHHTfcO. ELi?l 1 0 6(OiIA<BfllTia 

[0116] 07 (B) {C^L/cHSSSKiSUT. £35 
ftttftfl 110 5 tty— l 0 2 £¥fTfc3feA.T? 

na. Ql&MWmi 1 1 0tev-*{i*t&i 1 0 
3 t¥frlzMAj-V»&. 

[0 1 1 7] SitELSIflfflTFT 1 1 0 4 coffiltiicf 
kLDDfiRtt*»tt. LDD*«ty- h*«i*«y- 
httttBt*ttLT*&S«»* (LovW) ^MLT 
t>ftn. ELIidfflTFTl 104^nft^MTF 
TTfcpft^STFTtt), fittM© F IH" >1Ktt 
#J(CL o v$MS£Jg/£-r*C:<i:T. ELWTFT1 
1 0 4®y-htIiLovMi:CF s 1l:§i5Mt 
5Ct*5T§. ELiBfWHTFT 1 1 0 4C0y-hf|JE 

[0 118] S*8 7 (B) t*Lfcia»HK:*^T. 
X<7f>^TFT110L ELiglWETFTll 
0'4*ttttB«»fflTFTl 1 0 9tv^fy-H 
il'tLT&fin. ^-f-vf>yfflTFTl 10 1 

T«D*7***Ttf*C:-t3& t T**. ifcELBftfflT 

F T 1 10 4 £fcteHaB*9flMT F T 1 1 0 9 ^v;!/? 1 
y-h«ifil:T*^t»C«fcoT, g&fCcfc^ELlgftfflT 
F T S^litSIIIIHl T F T©*ftt»A.* C £j5*TS 
*. . . 

[0 11 9] fci5. 0 7 (B) TfctfHRtti&Kl 1 1 0 5 

ty-hm^mi 1 o ztwmttttK&siz.nvtttm 

5. dCD*i£. Mttttttl 1 0 5iy-hOTil 1 

o 2t'T#*iB«fc*fi"*-e-*c:t3&«-p*sfc*. a*. 

[0 1 2 0] Sfc. 0 7 (B) -H\tmffiMffl& 1 1 1 0 
tV-Xfifil 1 0 3£jPSttSttb^l:3£ttt*fc#l 

-5. ;o«s. i i oty-7OT»i i 

[0 12 1 ] .&K#%lp!<PB3&©|5]!&0<B9J©— #l£0 
8 (A) IC^-T. 0 8 (A) fciJVvc, jgiHl 2 0 0<i: 
»*1 2 1 OtjWBttLTtttfSttTV**. 08 (A) 
IC-fcUT. 1 2 0 l&.tfl 2 1 1 teX-f 7f>^fflTF 
TT*5. tZi5&fiW\Z&^T. X^7f>yfflTFT. 



4*BB¥14-1491I2 

1 2 0 1W1 2 1 1 Unft^JHTFTTfcpft 

5„ 0 8 (A) ICiS^T. X-f7?>yfflTFT 1 2 0 
l&tf 1 2 1 1 ICtin^v^;^TFT^ffll^ 0 x-f 
•>f>yfflTFTl 2 0 1 Rtf 1 2 1 1 ©y— hfl;® 
tt. y— hflra*A2jT*y- htiHMI 1 2 0 2 £ftR 
7>-f '^/^fflTFT 12 0 1 <7>V — X<E 

*-rav-^«^*i 20 3icsstt*nT*»). 

^«E Lggftffl T F T 1 2 0 4 ©y- K*«Rtf 3 >^ 

>-y-i 2 0 sc-tft-ehsastatt-r^*, *-f y?>!f 

fflTFTl 2 1 l©V-X«tf£FU-f >0U*tt, -Jj 

«x^^>)urob ; x^m^$rA^-r^y-xm^«8i 2 1 

3 \ZimiE tlT*3 0 , fcp-^«EL Sgftffi T F T 1 2 

i4©y-niRt;3>T>iti 2 1 8i:tnfna 
is*nTv»*. zt***as«»:*t»T. 3>x>+r 1 2 

08il21 Sttft'tT'bAVi. 
[0 12 2] fit, ELIIffiTFT 1 2 0 4Ml 

2 1 4 0V-^«*t PH 

All 2 2 OKftttSft. t>3— #tt*KS«WHTFT 1 

2 0 9&tf 1 2 1 9©V— X«**fcttKU-f >«Wtfc 
^tlfngM^nXir^,, i««MTFT 1 2 0 9R 
tfl2 1 9 Cf><;-xR«ittt K H >ffi«085-» 

UELif .12 o 5»tfi 2 i sfctn-enaEttsnx 

*3 0. mmmwrnT f t 1 2 0 9&tf 1 2 1 9 cay— 1- 

>x>it 1 2 0 8il218ll ttSitJttftHl 1 2 2 0 \Z 

©BiiHT LOCflft^i 1 2 2 0 ^tLTl>5. C 
tlfciO. 0 7 (A) TSLfeflfrfclclt^-r. 

[0 12 3] ^IC*%BJ<DSi^©[Hl8S0OgiJ©— 0IJS-0 
8 (B) KST. 0 8 (B) Ki5V>T, Stiff 13'0 0£ 
SXl 3 1 0£;^ttLTfl:tf-&ttT<r>4. 08 (B) 
tCfcHT. 1 3 0 l&tfl 3 1 1 teX-f 7f>^.TF 
ft*S*9E9i£&V>T. X<7f>yfflTFT 
13 0 l&Z/l 3 11 linft^STFTTfcp^t 

«. 0 8 (B) tCfcl^T, M7f>yiTFT13 0 
1K.Z/1 3 1 1 tllnft^STFTSfflU^ x-f 
•yf>^fflTFT13 0 IRtf 1 3 1 l(Z>y-httffi 

«. y- bmmxii-rzy- b'mmtk 1 3 0 2rzs 1 

3 1 2l;:-t-*VE r ttttJft£nTV>S. X-1'7?>yfflTF 
T 1 3 0 1 OV-^fWi H U-f >ffiWi, -Jttfy., 

? froitfTj-mn&AJj-rzv-xmnmi 3 0 3 ic& 

tt*hT*'0. t»5-*(4ELiiflfFT13'0 4tD 

y- hiis&^a >x>-y- 1308 tst«t*nTv>*. 



01) 



(12) 



4#P¥14-149112 



X-f 7f>yfflTFT 13 11 (DV — XWSLt KH> 

3 o 3 »c«»anTi5t),. t>5-^iaELffift 

fflTFT 1 3 1 4©y— h*«Rtf:3>5 tf >"lH 3 1 8 

1 3 0.8 <h 1 3 1 8iafc<T*>&lr>. 
[0 12 4] E LSE»fflTFT 1 3 0 4S^1 3 1 4<D 

y-xi«t K u-f -*tt*S«ISI6 13 2. 

0fcS5«ESn. t>"5— ^JiflSiftlWfflTFT 1 3 0 9R 

c/i 3 i 9oy-^<a«*fctti i n , >««t-tnf r n. 

SI^SnTUi. fISWfflTFT1 3 0 9Stfl3 1 
9 © 7 H U-f >«*CD»i-*IJE L ^ 
f 1 3 0 5Rtfl 3 1 5C*ft€*ia«SnT*p, n 

mummr ft 1 3 0 9rc/i 3 1 9©y- 

1 3 0 8 2SttK.l 3 18H. 1 3 2 0 lC]£tt£ 

T 1 t> 1.3 2 0 *«fLTl»*. dm: J: 

0. H7 (B) T*Lfc«l«tJt^T. tt«ftlgfllC!)& 

C<b#T'#5. E^©iii^g|5±*IC*t-r«>f'J-& 

[0 12 5] ^£#&W©H*©l§IK0©55'J©— 0»J£0 
4 (A) tC^-T. 0 4 (A) tCfeWT. HPS! 1 4 0 0 £ 
H*l 4 1 0<h#»ttbTRt*SftT^*. 04 (A) 
K&HT. 140 1St;i4 11«X-f7f>^fflTF 
TT£>-5„ ^**»?8fc*l»T, X-f'>f>^fflTFT 
14 0 lS^l 4 11 ttnf t^HTFTTtp^t 

£>. 04 (A) X-f 7f>yfflTFT14 0 

1K.C/1 4 11 ICtinf t^HTFT^fflM. X-f 
yf/J'fflTFT 14 0 lifttf 1 4 1 lO^htti 

w. v- vm^*A1^-rz>?- vm^m 1402 tc«^ 

SntV»S. X-f7f>^fflTFT140lWUl 

^a^feA^-r-sy— x«^» 1403^1413^ 

IC-tft-fftttttSftTlsB, fe.5-*ttELIWITF 

T 1 4 0 4 <b 1 4 1 4©y- h«SRt/n>5 ; >-9- 14 
08tl418 K*ft-f*l»*t3h-0»*. 
Wcfc^T. n>x>-y-l 4 0 8i 1 4 1 8tefc<Tt> 

[0 12 6] ^"tT.. EL^idffiTFT 1 4 0 4Xtf 1 
4 1 4 ©7-*«*£ H l/-f >«WtHU -^tt«H«J» 
»1 4 0 7I;8^n. ti5-*tttBIH»«TFTl 

4.0 9»tfi4.i 9 o v-^«*i* xttt h v<i >mmz 

ttttSnTt»4. tIOTfflTET1 40 9&i;i4 1 
9 CDV-XfS«S fctt FK >fIi£<Z>8l£-:#teE LPS? 
T 1 4 0 5Rtfl 4 1 5C»«SnT4J»), ratiwa 

T F T 1 4 0 9 &£/ 1-4 1 9 MMfflffl 
S14.20 £fc3 >x>-y- 14 0 8 



SJHW*1 4 2 0«:#*LTV»*. CintCfc 9 . 0 7 
(B) T*^L,fc^fiX{Clt-<T, SiSMfliBOft&tte-r 

ELIB©«3fcT**lftfcEI6#l9tf*enTV»*«fc 
tc*5^T, E«HC±*3fc©jK«#ttiA.&n4. 
[0 12 7] 04 (A) fcSUfcEltt&ICJSUiT. IBM 
||JM 1 4 2 0 liV — X«*f It 1 4 0 3.1 4 1 3 

fTt^T?v»s. 'WRftttift 1 4 0 7 «y— hffi 

fil4'0 2tWCttA/W5.- 
[0 1 2 8] *»C*%^<DB^WlElgS0ro»J»— 
4 (B) UST. 0 4 (B) tCiJl^T. If 1 5 0 0t 
mmi 5 1 0£jWBttLTtt*t&*TtV»S. 0 4 (B) 
C*3^T. 1 5 0 1 Rtfl 5 1 1 teX-f 7f/i/fflTF 
TT'&S. tt*5*5EWK*Jl>T. X-f7?>?'fflTFT 
15 0 1 Rtfl 5 1 1 linf t*MTFTTt) D^r 

3. 0 4 (B) KiSHT, X-f 'yf>yfflTFT 1 5 0 
IRtf 1 5 1 1 icttn-^^^fi'TFTgfflU*. X-f 
7f>^fflTFTl 5 0 l&tfi 5 1 1 (Dy— h«®' 
}±, y'-hM^^A^-r^y-hm^l 5 0 2^1 

5 1 2iz*n?n&m.2nT^2>. W7f >^TF 

Tl 5 0 l&tf 1 5 1 10V-XMih'K>i« 

tt. -^tixv'^^rot'^ffi^SrA^-r-sy-xm^ 

i^l 5 0 3fC^n**n^$nT*5 0, fc3-*IJEL 
ggftSJTFT 1 5 0 4i 1 5 1 4<D>?-hW&'Bi.Zf-Zl> 
x>-y- 1 5 0 8 <h 1 5 1 8 l:ftl?nM$hIU5. 
ftfe**16fflK*V»T. 3 >^>ii- 1 5 0 8tl518 

[0129] e Lmmm t f t i 5 0 4 1 5 1 4 © 

V-X8»£<h K U-f >fll*tt. -^««Jg«$&iSa 1 5 0 
7 n. "b 3 -^««®$tjffllffl T F T 1 5 0 9 R 

^1519 ©V-XlS^ifc« K u-r >«*fc-**ne*i 
ttifJ&IO/BTFT 1 5 0 9Rt/l 5 1 
9 ©7-^«***:t4 H U-f >H1«<D^*-^«E L$ 
f 1 5 0 5Rtf 1 5 1 5«3^tl^-*n^$nT*5 0. n 
iH$iJPffl T F T 1 5 0 9 Rtf 1 5 1 9 f— « 
1 5 2 0 lzm%it<nT\,*Z>. $Jt=l >5 : >-^ 1 
5,0 8 Rtf 15 18 «, m.M&&m. 1 5 0 7 tCffiS^^n. 

1 OCDll^fflliSS 1 5 2 0£#*TLTV>-5. ^tltCt 
0. 0 7 (A) T^Lfefllfilt^lt^T, n.wMwm<D&. 

&m*>tz\ &m<Dmm^±mzti?2,m-£ 
ELHwfe^-r-s^ifijicsejs^tte.nT 

. [0 13 0] ^ic*^^<D@i^oieiss0«isij©— 

6 (A) Jr^-To *HSS«a|T«. 04 (A) l:fLfc2 

■3 coi®^2Sl^ z. ft*nMm&m. \z m l o ii l fcisf 



(13) 



4#BH¥ 14-1491 12 



(B) «. 08 (B) \Z^L.fz2-D<DmmK.lfzn*W. 
T F Tfilia. S^ffliStftti4 (A) £fcli0 8 

(b) <»®.mz'&r). 

[0 13 1] 0 6 (A)K^Tcfc3K. *HMWT«y- 
K^[6]{CK0^5 2^©@iiilTl^©tt^fMtJP3&l 6 

T'lC^mjfJU&i&l 6 1 O^WLT^S. ntll'J: 
•5.. 0 7 (A) T^LAc^tCJt^T, ttKttWIIl&tf 

[0 13 2] &K*»WOffl*©@»B<DJM0— WSH 
6 (B) ir^T. #Hfi60tJTte. 0 8 (A) tC*Lfe2 
-p©Eii51&tf c: tt&tffiMttlftlcH L-tJ/t 0 iE L-feBft 
m^^JP^^«*-rs«t-5tBE§Ti>. *&, 0 6 

(B) It 14 (B) (C^bfe2-p©i®^R^^n^tt 

TFTifi. &^©&M«te0 8 (A) *fcttH4 

(B) ©t&EElcS£-5. 

[0 13 3] 0 6 (B)lC^-T«t^tC, 
h*^fifcR0d3 2?©W*Tlt>©MK0M6*l 7 

*g*<0»£»S-r lEfll©III*9£ttl::tt 

-r*w^3&»/h*t»t. e Lji©»jifr.-B^i«a»ciB»«*» 

[0 13 4] 08 (A) , (B) . 04 (A) , (B) 
2£tf0 6 (A) „ (B) (C^UfcHKHlCii^T, EL 

ItenfcELltTttS. ^£*3*%BJtC*5liT, Kg®** 
H*««Tlft«a<»fil«S©«6-. WBM ffH TFT© 

£r. tSMHAT F T©V— h* K >^J£ 

[0 13 5] /«ti50 8 (A) , (B) „ 04 (A) . 
(B) Rtf06 (A)". (B) £a*L-fc|p]glBk:45t> 
T. ELHttfflTFTfttftBfBfMJTFTttn?-** 

SZtarertgTNfcSa*. E L S?©HMl*(lBK«ffTtt 

«a**ffii*«©*fN ELmmmTFTR.zfm.wmwm 



£\ ELBftfflTFTStftSBfllTFTIinft* 

JH!TFTT**Clt*<Jif*U^. 08 (A) . 

(B) . 04 (A) , (B) Rtf06 (A) . (B) T 
RELBIWflTFT&tfttSlfMWaTFTlCpT-**;!' 
fflTFTfcJBHTiSD, E L*^ ©»«#»**«-?» 

[0 13 6] StI8 (A) , (B) . H4 (A) . 
(B) &tfH6 (A) , (B) tSLfcigttBHC*iV» 
T. ELBftJHTFT©gttJi1>fcLDD1W*«:l!tW\ 

««« (Lovi«) SJBJfcLTfcAH. ELigftfflT 
FWnft^MTFT-Cfepft^STFTT 
fe. JS14B© h* W-f L o vf«JMT5 C 

£T» ELe»JHTFT©y-htt«iLo vitiO 
M tc g j| ZB&L? 2, Zi t We # . ELIWITFToy 

[0 13 7] tt«H8 (A) , (B) , 04 (A) , 
(B) Rtf0 6 (A) , (B) fciKL-fclHli&HfclfcH 
T. M7f>^fflTFT. ELIgft/BTFTifcte® 

iRttWfflTFTc^rn^i^^tv^y-hWjft 

<hLTfc&V>. ^■yf>yfflTFT^7;W-hfiS 

whwbt f t tvji^y- h :tt,to 

T. J»lrJ:*ELB.»«TFTS&tt«»tl»ffiTFT 

[0 13 8] fc£#»Sfi«f«fciSV*T. *«NMWBTFT 
©HU-f >««SfcttV-X««t. EL£?£©mtC 

nmrnmrnrF t*5el *^ ^«»a 4i*.««t«*« 

PL. *Kffl»fflTFTfttfELJB»J8TFT©4$tt© 

a 5 y * ©»« t iw <r c t tft * . «^flcnm 

*JPffl T F TR^E L |g«jffl T F T©^" >afix«k 0 =b+ 

JtttfcH. *>itta<i:tt» TFT*«t>0«I© 

R#K. TFT© HU'f >mJISr^-©B?flrS{EnT^^ HU 

kQ~50MQ (Jftb<IJ10kQ~10MQ. £ £ 
{Cjif*K«5 OkQ-lMQ) ©IBHft*eSft-f tifcf 
AH. *fit#t.UTM^t«©Klr»*SM*:Ji*»t»afc» 

[0 13 9] (X£M2) *J*iMiTtt, *%BJtc*5tt 
«ELf^;*:/W©lBS©tttt£ofrrrKH?«. 

[0 14 0] **jS6«Ttt. t»WW«TFT*ELI 
fWBTFT£IM«lte*i:©nnfcE«T*. B$©EIB 

0©— #I£0 2O (A) IC^To 

[0 1 4 13 02 0 (A) MM 1 8 0 0 (D^ 

KMyf>VHTFTl 8 0 lAqfttt&tlT^. ?i 
*5*%BJlr*5V»T. 7-f7f>^TFT18 0lBn 
ff^STFTtfcp^t^JHTFTTt., <£■*> e> 



(14) 
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(A) ICis^T. X-f 7f >^ITFT 1 8 0 1 \Z\Zn 
fr^STFT5;IH5. 
[0 14 2] X-f 7f>^fflTFTl 8 0 1 ©y*- h« 

act. y- h«#*A*-r*y- hmnmi 8 o 2K& 
asnxir»5. x-f7f>^fflTFTi8 0i©y-^ 

A^T^>v-7.m^ (x-^flr^atfe^i) isq. 

3fC, t)3-*liELffitfflTFTl 8 04©y-ht 

gsx^n >^>-9- 1 8 0 8 ic-en^n&HsnT^-s. 

[0 14 3] EL|g«)fflTFT 1 8 0 4<D7-7sfI^i 

h* u-r >$m\z> --fiitmwMwm tfti 8 0 9©v 

L^? 1 8 0 6iC&M£ft-0>£„ m2g«iJffllfflTFT 1 
8 0 9 03V-^««*fcttKU"f >fl*£©gl5-;£te* 
Kftttffitl 8 0 5 ICj&KSnTiiD, MMJiTFT 

1809 wy- httsti. ttassiiiaia 1 8 1 o \z&wtz 
nr^-s. Jt3>f>iti 8 0 8ii 1 8 

' >+fl 8 0 8«^<TfcA^o 

[0 14 4] ELff 1 8 0 6teRgffi£, Kffii, US 

. ELffilWSTFT 1 8 0 4CDV-7>ffl«^fc«HU-f > 

011*12. ELif 180 6©fiS{cigi^$n-5. mzm 
m&mtt>)W.®T*m&&Mmm.&e>m'£i. e l igfWB t f 

T 1 8 0 4 © *J-X$m£tc\t h* U-T ELt 

=f- 1 8 o 6csisairttttsn«. stELSf©j}i6it 

[0 14 5] fc*5EL|g»jfflTFT 1 8 0 4&ZfltWM 
»1TFT 1 8 0 9te. nft^STFTTfcpft 
*)l^TFTTt>£*££Tfc^£:i<h#pJfigT&-5 
rt< , EL ^ 1 8 0 6 OHg*iliiSttSTeS»^rRl« 

h<d«^, ELiifTFT i 8 o 4-Batn.m.uwmT 

FT 1 8 0 9(JpfV^STFra5:WiL 
SfcjatELSR^l 8 0 6 ®BHS#*H6]«&T|£S 
E Lffigiffl T F T 1 8 0 4 
faJUPJHTFT 1 8 0 9ttnff*;HTFm5ui 
»<Sf$l/l>. 12 0 (A) X\ZE LSBidfflT F T 1 8 0 
4RU:mi^*<Jffl'fflTFT 1 8 0 9lCpft^STFT 
SJBHTfcO. EL^f 1 8 0 6OiS)!i«itltl 
S^lfiliit&oT^S. 
[0 14 6] @2 0 (A) t*Lfc[HlgS@«. 0 7 

(A) mmmi) \zmLtz^m\z^x. elisi 

fflTFTlOO 4 b. ELM^f- 1 0 0 6 tCOffi{cEB$n 
T^Z>W.nfflfflmTFT 1 0 0 9£&«m£. frfctCfS 
ifSSlltafflTFT^ELiEgifflTFT 1 0 0 4 £MfeW& 

%k\ o o sii<Dm\z%!m-?z>z.t.&'z>x%&-ztiz>. z. 



ifflTFT1 0 04t:W5. M 

mmmmi o 1 oc«tt«. 
[0147] x.\z*5tw<Dmm<Dmv&m<DM<D~ m&m 

2 0 (B) \Z7tk?. 020 (B) <C^LfelH]S&0«, 0 
7 (B) (5IJS01J1) fcjj?Ufcl§l»BIK*SV>T, ELK 
ftfflTFTl 1 04tELi ; Fl 10 6 t COPTIC KB £ 
nT^^>«ig.fiJPfflTFT 1 1 0 9£EtOPfc£, iifctz 
MMMWBTFT 1 1 1 1 £ELiS»)JBTFT 110 4 
£tKttttlftl 1 0 5 iKDffi\zWtm-tZ>Z\ii£.iTm.2 
tis. fc^masfaJWilT f Toy K k >m 
«tt, -*tt*««!6«l 1 0 5fcttl*l,, -^«EL 
SEiOTTFT 1 1 0 4\zmm.TZ. Sfcy— htttttt. 
«»«W«ll.i l 0lc»«fT*-. 

[0 14 81 z\(D&?\z*nmwT'\t. mmmmmTF 
T * E DSKibffl TFT £«^&&iia£©f!mciEB-r 

Ki5tt5[§]S&0. 07 (A), 7(B). 8(A). 
8(B), 4(A). 4(B), 6(A). 6(B). (D^-ftKD 
*£K*S>VTfc, E LfBftfflTFTiEL^? £<Dm\Z 

mmmrn tftsel m&m tft £mm.fci&m t v>m 

«. -Jj\tW.ilfc&l&m\Z&mL. — ~}5\$. E L SEKiffl T F 

•ncsa*-*-*. $/cy-h«®n. wmHMii'c&i*-*- 
*• 

[0 14 9] *H)K^JI-*3^T, ELffift^TFTOS 
tt«4 I KLDD$U££!&tt. LDDfI«ty-h«®i 
*sy-K*fe»M^^LTS^:SfUli (LovflWt) £Jf2 
fiKLTfcfi^o E LSKDlffl T FTA'nftWST F T 
ffepft^HTFTTt). ISttlO^OfW 
iCLov^^Mt^dtT. EL&ffilJBTFTCQ.y 

-vn&tLov®.m£<Dmz®m&w&tz>z\}iifix 

€?, ELiKfbfflTFTCOy-h«JISr«Hf-r«)Cl<i:*iT 
[0 15 0] S.fZT.'f v?>#mT FT ttlZELmWi 

fflTF t *^««iip.$iiffliffl t f T&-?)^?-bmm. 

(B?'JIC^$n^-^£A±0D^r^k^««S:W-r 

£ffittll£^tr1Sit) tbtfefi^ *-f^>40BT 

FTSV^y-h^fiSfC-rSCtlCioT, X-fy?- 
>^fflTFTO^-7^SSSrTtf-53.<i:^-pfrS. SfcE 

l m&m t f t £ it mm t f t « v j^y- h 

ISitlCT^CltJCioT. ^tCt^ELKSlfflTFTS 
^»«SMffJS T F T<D'£<tZfflZ-Z> ZtWVZZ. 

[0151] %.fzm.m&i&m. v-xmnm. mmum 
m*tz\zv-hmnm<Dottwz¥-fin.2*(Dm\zm 
mm\zmti.t>tz^&o\z&i-trzmmiLtz-3 

&mm$:fti'XmtsiZ>£oizm-}iz\t : bxgz>o z\e> 

fi^SJ;o»cIitte»nfc2*©aTWWig«S:^ 
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[0 15 2] Ui5%.nMmiZ&\,->-Z. ELfgK/BTFT 
© H U-f >«**fetty-^ffl«t. E LSR^iOWJC 

ELK»fflTFT*»6EL*^«iesn4*»«tW 
»U *jB*dWfflTFT&^ELB»fflTFT©»itO 

n 7 y * o»« £ m.< z. t ** pJtgtc fc 5 . ISffitt t *«b 

1S»#TFTRtfELB»«TFT©:*>JStt,k9 , b+ 

#i;:**^ttttBfcw*-»?T*ntffi<, Aiifi^iciiB 

k Q~ 5 OMQ W*KIJ10kQ~10MQ, 
l-£F£L<te5 0 kQ~lMQ) ©HBa>e>jIlR-f *l# 

[0 15 3] (HSS0<J3) fcBBBTtt. *%?l£JBfri 

[0 1 54] 09 (A) tt*«Mtfflt>fcEL«*«B 

©±E@T&-3,, ^9 (A) IC*3^T. 40 10fiS 

ts. 4011 ttpsigp. 4012 wj-xmm$mw)&\ 
401 3»iy-h«*»«B»iggiT*D. 

WSESjlHlgSttffi^ 4 0 1 4-4 0 1 6 F P C 4 0 

[o 1 5 5] cicot^. 'ptt< £&mm^ »$L< 

«»B»R0WB»£Btr<fc3fcUT;&/ , «--**6 0 0 
0, ^-'J>y# (A^^tftfc^S) 7 0 0 0. 

mmt m 2 «>'>—*)>?&) i o o ianRttSft-cn 

[0 15 6] 09 (B) fi*H*E0iJ<DEL«^ 

B©.WB«ifiT*0, M40 1 0,-T*i4 0 2 1CD 
±lCffi«)I3?SfflTFT (fll/, utTIJnft*;l«T 
F T £ p ^ r * JPS T F T ttt*^*>-e-fc C M O S ESS 
SBSLTliS. ) 4 0 2 2RtfiSif§gIUHTFT4 0 2 

3 <{BU CCTtiEL^^C^Sii^JWr-STFT 
fc'ttBjRL-TH*. ) flfJgJSJcSJvr^*. in^CTF 
T tt&»©Bffi ( h y yy- h«jE*fctt;i|« h Ay- h 

[0 15 7] IB«)lHl?SfflTFT4 0 2 2, H^SPfflTF 
T4 0 2 3*%JLfc6. WBtmTtt-S>Bm£JNR 
(TSflOJl) 4 0 2 6 ©±l;:B£9Wi'r F T 4 0 2 3 CD 

4027 mmmnmt ixn mt-ov 

v&tmitxx tents® <iT.ot.mitiz) mtzi* 

4 0 2 8 *»fi*U iitl4 0 2 7±tcHPgl5£J{JfiJc 

(0 15 8] EL14 0 2 9 ««tf-r<&. ELI 

4 0 2 9tt4M9NDEL»» (IE?L££AW. jE?L«ti&ft. 



[0 15 9] #*BBTti. ->-V K-VXi7Srffl^T^ 
»ttlC«k0EL)i«:»a-r*. ytK-Vx.i'JfflHT. 
B*«Cttfi©S£*5S##l&lfiJ«83fcB ($68% 

5--aE*rt«l»J«£&*. *•©«&£*>. &£KB (CC . 

[0 16 0] ELl4 0 2 9^fiJLfc?.. -t©±l;|§ 
!4 0 3 0S:Mt5„ ig4 0 3 0tELl4 0 2.9 
©#Blc#lE"r*7lc#-*>BBtt«*»Bil,T4i< did* 
IJIK fi£oT. KS4 ) TELB4 0 2 9 t|^@4 0 
3 0 Srakj*R-r*J5\ E LI 4 0 2 9 ^^FStt^ffl^ 
TflMU *S0BiJtbA^TB«4 0 3 0 5:'Mt5t 

(£5*^-\y-;U;£iD ©j*R*B*fflv»sn 

[0161] £43. *HS6^T«^ffi 4 0 3 0 <t H, 
L i F (^yffc'J^A) iiA 1 (T^S^A) BS 
««Iifi*ffll>«. ft(tt9lCttELB4 0 2 9±(C^ 
BSTfl nmlfflL i F (7yfc'J'm) ffit£Jgj£ 
U -€-©±tC 3 0 0 nmm &>T )V=,-V l±m$:Mffct 
-5. &B. &flOiittATt«MgAgtitffiV>T 
fcfiH. ^L-Tl@@4 0 3 0IJ4 0 3 l'7SSM4i« 
K*V»TIEB4 0 1 6fc»ttdtl*. ffi*84 0 1 6telg 
S40 3 0{c3f3£©mJESr-^^.-5fcJ6©«ilg«$&^T* 
0, BBttt-X h«l44 0 3.2^1TFPC4 0 1 
7lcBBSn«. 

[0 16 2] 4 0 3 1 fcjS$nfc^|C*3ViTlSffi4 0 
3 0ilHS4 0 16 i*BSSWC»«ir*fc»K. BPrI 
ie»M4 0 2 62^CAMBUR4 0 2 8(3=l>^i7 h*-;|. 

^n6»B|H)l6Bgl4 0 2 6 © 
x-y^>^ (BBBSA-3>^^ h3|%— jp©»jsKB) 
•^*6iaK4 0 2 8©x-y^>y^ (ELB»jGKB©Bn 
§15©JE2j£Bt) fC»l«L/T*JW-«AV». *6i^lK4 0 

2 8&3LyT>??z>mz. nmifiBii4 o 2 6*t- 
gTi7f>^utt)^K ;:©«•&. BmtfiBR4 0 
2 6 t&mm 4p28 ^b i;«Btt»T*n«, =1 >? 

V ^^-^©^^^^^©i-rSCLt^T^*. 
[0 16 3] ^©<J:-3(CUT«dEdn^ELB?©BB' 
51?,T.-7tyx^-5'3>i6 0 0 3. 3E*«6 0 0 
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4. A/\'-W6 0 0 0«Jil2>„ 

[0 16 4] ELm^&WtSJiOiZVZ. t> 

a-m 6000 ts« 4 o i o <r>m\z ->- y>^70 
o o^Ktt en. 2 «=.£->— .U >^«7 o o oco^#jic 

ttffiittf ■(* 2 CD •>- U > ;/#) 7 0 0 1 AWti. £ ft 
[0 16 5] Z.<Dt£. £<D3&g#6 0 0 4te, t>>*- 

«6 o o o &mmT2>tzit><Dm*mtLTbmm?z>. 

^«W6 0 0 4i:LTtl PVC (# U k*x;U;7 □ ^-f 
K) . x#*->«iH&. ->'j3->il, PVB WJk* 
= ^fcliEVA (x^i^tf-jUT-te-r- 

H €rffl^-5^i^T€T-5. £<D3cg# 6 0 0 4 CDftgR 

[0 1 6 6] g-fc. 3fe«# 6 0 0 4©«t»K;^^— * 
■£*T;*trT ! bJ:V\, Cffltf. 7.^— tr— SB aOfci" 

[0 16 7] 7.^- /trM- >3 
>I6 0 0 3«X^— tJ— JE^rSfn-r-5^t^T#-5. 

*fc. n7>"<->3 >JK6 o o 3 iti^Jfc:, * 
-BE£«ftTS»IBBfc£*SttttTfc.klr». 
[0 16 8] AA-«6 0 0 0tLTIl #-7 7. 

5. 7.x>l/X«, FRP (Fibe 
rglass— Reinforced Plastic 

s) fa. pvf ex^?'^*^ H) 7^;pa. 

4tLTPVB-f>EVA4lV)<bi§, um<D7 )V 

[0 16 9] <IU EL^d^©«3t73r&) (ftCDiSfclt 
77l*]) ICctoTH. *A-«6 0 0 0*iS3ttt^Wt-^) 

[0 17 0] K&4 0 1 6«y-'J>yW7 0 0 

o&nzs&mmi o o 1 ta«4 o 1 o^wisrasrjfi^ 
TFPC4 0 l 7K«§WW;:8*ftS*i*. ftis, i^f 
«BE»4 0 1 6 tZ^HTSi^LfcT&t. ffirogEiSS4 0 1 
4, 40 1 5fcl^«fcLT->-'J>^«7.0 0 0*5«tt; 
Sit*t7 0 0 10TSI7TFPC4O 1 7 tC«Mfi<HC 

[0171] fti>0 9 Tte. 6 0 04 £ tftttTfr 

<E>7JA*-;W6 0 0 0S&SU 3t«tt 6 0 0 4 ©GAS 

(gISS) £®-5<fc5ICv-'J>y#7 0 0 OfclROtt 
ttTH***. ^3A'-#6 0 0 0Xtf->-»J>:7**t7 0 0 
OSEOtttfT^S. %Wtt6 0 0 4€ttttTfcAt>. 

S«4 0 1 0. Un-mQ 0 0 0fttf->— »J 

>y«7 o o 0T?»j«'anTt»*ffli»Kjii;*3SE*wo 



[0 17 2] 0 9 (A) . (B) 

©EL**BBft«MHLfc«K:^>T, ilO (A) , 
(B) *fflt»TK9i-r*. 09 (A) , (B) ilelCS 

[01 73] Si 0 (A) tt*%jffitt®EL&5*3£B®. 

±ffiiTJ&0. 010 (A) SrA-A'T«WLfc»fBp0 

4@i o (B) ts-r. 

[0 17 4] 0 9KSEoT. ELJlff«5$S«loT/V 
7 3 >I 6 0 0 3 Mt 5. 

[0 17 5] EL^4a^«fc5lCLT5E*« 
6 0 0 4*»»t*. ;i©5fc«#6 0 0 4te. #/X— #6 
0 0 0£&ST£fc#©tg*#J<!:LT : fc&lig-r5. %Jft 
«6 0 0 4tLttt. PVC WJHrjU'DH 

H) . x#*->»». ->U3->»». pvb wue 

h) 4ffltv4^t^T€?*. £©3t*1tf6 0 0 4 CD(*3gP 
[0 17 6] 5fc*$t6 0 0 4C7)4 J I'X^— y--€r 

[0 17 7] 7.^— y— -> a 

>Bt6'0 o 3ttx^— y— BE*a»-r«i:t««-c**. 

*DT*«MBfci*S«ttTfcifcV». 

[0 1 7 8] #/\*— #6 0 OOiLTli #^7. 

«, 7;U5X>7A«, 7.-^>U7.«. FRP (Fibe 
rglass — Reinforced Plastic 
s) 8.. PVF (#'Jt:^7M7-l'H) 

.H^Jl/ASfli^SJItjOtT**. ftii. J&g$f6 0 0 
4iLTPVB«EVA?:ffl^i6. Sc+um<D7)l 
S. - V A JUS P V F 7 << )l 5 — 7 T 

[0 17 9] flL, ELS^d^CO^Tt^lR] (3tOMIt 
73f6l) IdJctjTtt. */\*-^6 0 0 OtfajEtt&frTS 

[0 18 0] ^JC. ?E%tt6 0 0 4SrffllriT*;t— 
0 0 04gE»bfc^. 3HSWtt 6 0 0 4 COfiiJffi (SMffi) 
4S5<t^tC7U-A«6 0 0 1 £%9 7U- 
AM6 0 0 1li->-'J>y« («*««!: LTMggr?)) 
6 0 0 2lC«i;oTg[»$ns. '>-'J>y« 
6 0 0 2iLT«, Jt®{ktt«tB&4ffl^-2>©*i5fSL^ 
7&i» ELJiO»ll(ltt^>^»«[lflifl:tt»B*J|B^Tt>fi 
V». ->-'J>^«6 0 0 2ttT#*fc*tt*» J ?>SS 

»J>^«6 0 0 2©rt»t:*aiJWtBiliDLT*-3T , bA 
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IK 

[0181] &m4 0 1 6 tt->-U >{fVi 600 

2 £ai£4 0 1 0 tWRferaSriioTF P C 4 0 1 7 {3« 
SLMKUftRStl*. St*. ^-T-«B2^4 0 1 %\Z~D\\ 

xtawLtztf. m<D&m4 014. 4015 feiiia 

T>-'J >W6 0 0 2©T5ioTFPC4 0 1 7 K 

[0182] Hm 1 0 T'te. 3t«« 6 0 0 4 SrfSttT 
^ 6 * 6 0 0 0 t . %m.U 6 0 0 4 CDfiffi 

(SSiB) &a5<t'3{3 7l/-A«6 0 0 1 £3x9tttt' 
*/t-»'6.0 0 0S^7U- A#6 0 0 1 $: 
©<9(*tt-T*^, 3£^**6 0 0 4 Sr'UttTfefiVJ. Z<D 
M4 0 10. *A-#6 0 0 0Rt*7U-.M* 

600 1 T»j«snTvs«a!Btfciai;s5flB««©axp 

£a&tt&o *L,TME£«l*JI3&tttS (1 0"2To r r 

[0 183] (HJSC9J4) ££TH*»©a&»Cl«n£ 
.»rfiai&«B 1 1 KiRf. 0 1 1 fc#V»T. IS3 5 0 
l±CRW6ftt7'f?f>^fflTFT3S 0 2 tt4>» 

fliiftiLT^*. ^n^j-c^y^uy- huts 

[0 18 4] 3rfc. ELIftfflTFT3 5 0 3&tfti 

SliSfflTFT 3 5 0 4anft^HTFTT$i], & 

fflTFT3 5 0 2«DKH>HI3 5t2Ett3 6fC«to 
TELSgldfflTFT 3 5 0 3©y- hmffi3 7 btcm^. 
WKttttStlTH*. ELlflfflTFT3 5 0 3 

0 b (tVHMm T F TO K l"f >Ei' 
4 0a»:SE«t*tlTl»*. 3 8T^£*-l5E& 

t4. X-f 7f>yfflTFT3 5 0 2©y-Hi3 9 a 

<t 3 9 b st^wts^isy- hfls*HtiT**. s 

Ac. E LB1W8T F T 3 5 0 3 CD K [✓-f >E& 3 4 te€ 

agerea (s^-e-f) taatsti. mz-feam&tfm 

ibtlTHS. MMIWBTFT3 5 (MOy- 

MMi 3 7 a BtSftimiE (H*.*T) C»*SftTU 
6. 

[0 18 5] 4=m-?aiIM«MT F TO V-XI 
■ttSELW^-OPMlKaElJlL/. FW>EI«ELB» 
fflTFT©7-XE*HC»l!lEU ELSgftfflTFT© K 
U-V >Ea&ttS6M&a£»JA?«*lift£: LTli^. 
ELB»fflTFT0V-;UE«H&EL*^©»aiCtt« 
■U HW >Ett€t8ElMIMlTF to y-;*EftC& 
ttU tllU/BTFTOHH >Eft&ttBft*lftlC 



[0 18 6] *58K«TttEL«i!ifflTFT3 50 3R 
Zf^MUWrnT FT 3 5 0 4 *->>^y— HWifiTB 
*g&©T F T SrlS^JK^&tf fcVJU^y 
-F«JttLTt>AV». ^^.t. Sa©TFT£t?H: 

a. ' 

[0 18 7] X-f7f>^fflTFT3 5 0 2, ELift 
fflTFT3 50 3 RZfWMfflfflm T F T 3 5 0 4 <D±\Z 
«^l/t<y ><--> a >Jgt4 l#Utt*5tt, ^coiirft* 

2 *m hit f t t:«t zmm tiw-mxtt * c t ic 
andi^ft-r a c t c <* ^ -r«tt* a £g £-r«fca«* 

a. lot, EL«fcTS<&jEtt¥SSte»riiL5*J: 
[0 18 8] 4 3BSiTtt<7>iK^«W?ft«H 

^ma (ELSR^oBsta) t&o. mmummTFTz 
5 o 4 co k u-f >«*K«jRWk:»i*a n.*. iamsa 

4 3tUTIS7JRz^A^I. 

[0 18 9] (ff*L<«M8t) X-tefc-Z 

hft;Ojf4 4a, 4 4 b t«k nfc* (simtc 

(«) . B (») O^fetC^Lfe^S^f^O^WT 
t>fiV>. ^litSStaELWfitlTllTt^U 

tt. #'J^7-7x-L^>hfnU> (PPV) ^Utf 
(PVK)'*, #U7^:4-U>&fct* 

[0 19 0] AjiJ. PPVX^rMELtm&UTItflt^r 
ttSOfeO*«*5)S». TR Shenk, H. Becker. 0. 

Gelsen, E. Kluge, W. Kreuder, and H. Sprei tzer. "Poly 
mersfor Light Emitting Diodes" , Euro Display, Pro 
ceedings, 1999. p. 33-37 J 1 0-9 2 5 7 6 

[0 19 1] R#««t«3tIitTtt; ^felC^TS 

^.%m\z\t^7 /^)V3L-v>M-vy. m&\z&?t 

+^7i=l/>*fflnn«AVJ. IJ?tt3 0~l 5 On 
m (ff$L<H4 0~10 0nm) fTn«SV». • 
[0 19 2] {HU et±©«tt»3ltJia:lxTffll»*^t 

.BSttSofcOiir*. «s£a. m^teiiie*Ac«m^fiE 
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[0 19 3] #HM#JT«#'J-?-«tm£?l! 

6 © *M E L tm^**tt**tt4MED®«fl*flI I* -5 C i 

[0 19 4] *SWSWTUfe3tJI 4 5<7)±JCPEDOT 
(#'Jft7i» gfcJ*PAn i WJ7-'J» T 
/«C*iE.attAJi4 6e»ltfc«JB#IJt©ELJItbTt> 
*.-*UT, !E?LffiAJi4 6«D±lc»4aWW«BlT3Cc* 
HMS4 7*«tttt6fi*. #HJS#J©«"&> 583tli4 5T 
±JfS*tlfc>ttt±iB«CrtJ*»?T (TFT©±*JC|Sl*» 

[0 1 9 5] 7STM$ntmiTELff 3 

■ 5 0 57J«5&E£-r-5. 'fc43. d^Tl^ELl?3 5 0 5 
«. S^mffi 4 3, «7tM4 5. IE7Lf£AJi 4 

6RDI&S4 7TJgJ5Jc£*lTlr»*. iliti4 3teBijJl 

sm&t*. ts^T, »3fc©fijjB3Msa«#iirK*<. h& 

[0 19 6] *H«g^jT-«. K&@4 7C5±IC 

£ 6tC^2/1v->'<— ->3 >14 8£.89:W-TH-5. 85 2 

*R<**t, ff«EL*m*&©K:tf;* 

towsfftft^. emtio EL*^gfi©««i4 

[0 19 7] «±©£3fc*»H©EL7vf X!7W»;t 
m 1 1 ©<fc5ttWi&©BS*&&«BXflS£*U *7 

i-'J7ttAlC9i^ELe»fliTFT't*Wr-5. 

T. SSWaSttSWL. AffttB«**J&fi«Jtt!&: 

[0 19 8] *%KM©4ljEfttt. mMM 1 ~ 3 ^ 

fi£ t 3 * Klfi*6*>-e-Tllifi-r * £ £ ** bI^T* * . 
JO 1 9 9] (HJg^J 5 ) #jHSS0tJTtt* %ft0f 4 K j£ 
LfcB*»C*<r»T. EL*^3 5 0 5 <Z)f?tiI£Ete£ 

Bll (*K«4)-©«Jti:R«:*/littEL« ; F 
OB#i E LMWT FT<ttHBMfll T F T«ttT» 

3©T. •5-©te©t»BJ««BS-r^>c:<i:i:-r-5. 



[0 2 0 0] 0 1 2fc*HT. ELII)1TFT3 5 0 
3&tXlLiSg$!lW8TFT3 5 0'4Bpf + ^H!TFT 

4S. *SSSfi«-CI4f|jRIWWfflTFT©y-T-^IE«ltEL 
*?©»Sfc»»L. KK>E«ELBft«TFT 
©V-^EfcfcttlflEU ELt»fflTFT«DHK>K 
lft$V£{IU6lftK:&jrrS!fBig£ LTV»*tf«.' E LSKft 
fflTFTOV-XEtttEL*^0»ff»cafttb. K U 
-f >E»**SftlWflTFT©V-;*E»JC»«U « 
»W*PfflTFT©Hk-f >E» fc»«-r* 

[0 2 0 1] Je^KfflTtt. (MS) 50tL 

ffclE»i©{t£#)Tfc*«MUI«J§u»S. gift. ®{t-f 

> y £ A £ gtfb * X iz <D{t^-V fc 5 WtK &m V» T <b 

[0 2 0 2] *-LT. ffifMtTtt£/1>j7 5 1 a. 5 1 
b3&t»j«snfc». *)# "J k*n;i,*;UA*y 

-*Tfc*«3fcli 5 2 TWgf&StlS. ■-*©±fcttA U ? 
AT-fe^l-T-t h*— h (ac acKtSIE^nS) T 
ft«t?:&AJl5 3, 7;kz-JA^tft5iffi5 4 
#<&J&3 tt5. d ©»d. IftS 5 4 dVt y ->^— -> 3 > 
mtLXhWtm-t^. I51/TEL 3 7 0 1 ffiMlfc 

[0 2 0 3] #5li£0iJ©«£, 2 7?«*Lfc3t 

'tt. ^EPT^^riSJ:^{rTFT^^$nfcS^©^ 

[0 2 0 4] ft is. SWJl~3© 
' Mft <fc g 03 K&^fr ii-THJg-r ^ CI t j5«?IIET* *. 

[0 2 0 5] (%Kft6) *RH£jat> 
TELx-rX^KSrf^SJL7c^J(COViTE2 4 

(a) , (b) sjanTiwrr*. 024 (a) ta» e 

T. EL^©i^A*Tffofc^^^-r±ffi0T* 
^5. ^llftTa?Snfc8 0 1 ttV — XfilKftEK. 8 0 2 
tty- b<BIIKi!>lH]S&, 8 0 3«iS^gPT*-5. 8 
0 4 tt#M*— 0. 8 0 5 «m 1 ->— ;P*t. 8 0 6 2 

->-;m*-c& o . ^i ->— jW8 o 5Tijntrtii© 

8 0 7 (02 4 (B) #SS) 3ft»»tt6tl*. 
[0 2 0 6] 7i*3. 8 0 8 HV— X^IdlHlK 801. 
y-h«BftH»8 0 2Rtfiffli!i8B8 0 3JcA^j$tl^> 

<s^«ea-r«^»©SEflEEitT«o.' nsptssgtos 
h) 8 o g^ex^^^oy^m-^ssit®*. 

[0 2 0 7] Zl.ClT. 024 (A) £A-A' T^J»fL 
AcWfffifCffl^-r*»fffi0^0 2 4 (B) JC^T. >i*s. 

024 (a) » (b) -mra— (D^mzm— vfimzm 



(19) 
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[0 2 0 8] 124 (B) (C^-r«t51C. I«80 0± 

tciiMi^Hp 8 o 3. >j-xmmm®&8 o i^m^n 

Z>fzSb<DTFT (Sl^-ar-f) (£TF, EL&ibfflTFT 

. E LSKIfjitEE$:ffr]IWT'S>t#>WT F T (Jy, 
T. ttagfrJiSP/BTFTiV^) 8 5ia^fflKW> 
ffii«ICfI^MIr^^nfc@i^f|a8 5 2S?£^tr*gSc 

T8 5 1^pft^STFTtt5. y-Xfi'J 
SBftls]&8 0 1 ten^*;t>STFT8 5 3ip?t^ 
JHTFT8 5 4££fflffiM£ilt*&:bl£/tCMOS|5] 

[0 2 0 9] #HlJ&£0!lTli. mag^PfflTFTOKUi- 

ELIBRjfflTFTCDKK >S2«I^E L^^©ia^ 
ISStC^mU V-7.SE^S:«ji«<JffllfflT F T© K K > 
BE*tc««fr*«iftt LTfcS^. cnttgififll 1 (DM 

[0 2 10] #Bj^«@j5gttS«TtC*^— 7<<)V9 
(R) 8 5 5, il7 — ~74)V9 (G) 8 5 6R^7~ 
^-fJl^ (B) (0*i±-f) ' ZTfj ^ 

— (R) titm&yt&toiiiTZil^-y 4 )l? 

-■7*^, a 5- (b) (i#e3t^j4ai-r^ 
*7-7-fWr*5, * 5— 7^ (R) 8 

5 5«*6fMfc©H3lSK:. l3?—7<t)\r9 (G) 856 
(il^fe%7t©iii^»c. ijj—yjji* (B) 

[0 2 1 1] 7^l^£taW-£:*i£-<D#l 

4- )l>9 izmT Z. £\Z J: 0/*fe«*ESSrl6]±$-a-^ C <fc*t 
[0 2 12] Sfc, tSe*©^7-7-<^*fflV»a:V»« 

©3tLa»A6&H«fc3K:fc*. BP'S. ftfltogOfttcJ: 

•3 EL*fa«aasnTi* ^<t^w^*i»<c:i 

[0 2 13] fc*3. A?-'7^;^«S^S4liS»f£JK 
A7hLTHtt*. JVftCD<KT«J8V>Tlr>fc. L^L 



[0 2 14] iS^Sffi8 5 2 

8 5 2 ©i^Sg fc teffiSBi 8 5 7 jWBA * 4i. * 6 
tC%Jt-r^%3tH8 5 8. ^fe(C%7t-r-5fg7t»8 5 9 

[0 2 15] ft*. EL*T»tLT**«»«»t-eft< 

[0 2 16] *&, ^3tSCD±tC«EL^ : Fco^S8 
6 0#jKI£tt**TS**KTfcoT#JS£n*. CIO 
iS8 6 OI*£T0H*fc#»T*i3. tt8tSlft8 0 8 
£££ LTFPC 8 0 9 C««MIC»«fc*nTVV*. 

[0 2 17] ^JC, SBl 0 5 ^=rj X^>+h 

A;\'-tt8 0 4SO:Sl y-JW8 0 
*ifc««rtK3E*»8 0 7£JI2£A8jtCj;D5fclgT. 

[0 2 1 83 *3WS«Ttt3te(fc» 8 0 7 Ic^ttft 

Stt4MC8 6 1 iLT^tA''J'7AS:^iPLT*5<. & 

[0 2 19] Jftfc. ?E%«8 0 7«ftn«URI*£^«iD 
9KklCJ:9flEfc£-&fcfe. ^1 ->-JI/«8 6 5»CJgfitSti 
AciMP^ %m<. Sl->-M8 0 5 <om 

a»fcSH*£S. agmtt«^8 6 2«ffl^T8EMBBM8 
0 8Rt/FPC 8 0 9««SiniCtttt$«<&. S6C. 
^1 i/—)V& 8 0 5 0SMg|5R^FPC 8 0 9 0- g|5$ 

a 5 J: ^> (cm 2 ->-;i4t8 o 6 sgatt-s. i2->-j^ 
8 0 6ii«i is-)vm 805 ii^mcDi?r^*ffli\n«6 

[0 2 2 0] JWiroJc^^^rSSrfflVJTEL^Sr^E* 
»8 0 7{CttAf-5d<i:CJ;0, E-LX^^nffi^eSg 

S£oT. fi«ttOifiBlr»ELaEmSll^Hr*Ct 
[0 2 2 1] *3»fiWa}«$». 1 ~ 3 (D 

•5. 

[0 2-2 2] (H56caj 7 ) *&mmx'\*. nmm 6 



I i 



outst. m.miz\tm2 stain***. s#M&8tit 
ui2 4 (b> tnm.-r:h^<Dx-m.wm^\y^n 

[0223] *mfcm-e\*mm&$ o 1 (cansdHttPffi 

TFT9 0 2SOTLl»)ffiTFT (S^tm tLT 
nft*JHTFT^I»^nT^I.. *fc. ttSUMtt. 
fflTFT9 0 20HU-f>tCttiii3g®ffi9 0 3 ^tt^M 

[0 2 2 4] Sfc. $filcX3E-*-«X3UI8 5 8. 
C583t-TS»3tW8 5 9®±tett*H*fc#»&aiH"# 

[0 2 2 5] **J6«TI4*7 — 

(R) 9 0 5. — 7-f ;P^-(G) 9 0 65^7- 

(B) (BjjW) ififm-tts o 4t»dE* 

2 2 *&MtW<D&5tZ.p7—7 4JW (R) 9 
0 5. i3 7- (G) 9 0 6WA7-7^ JI/^ 

(B) »8 0 4»cKtt*,fc, 7^ 

[0 2 2 7] ft*. sEXJEftottftfX. %£fli~3<2> 

•5. 

[0 2 2 8] (*iB«8) *»WOEL7*^^yu-f »C 
ELX^fttff-fSELJIKJilVi&nStt&ti. 
**EL*f»JcRJEaft-f. *«EL»»«r«nrfelt 
IfiT**. flU ?Htt©*«ELtttttt##K:H»*JE 

WT£TFT£fflV»&ttftttftS&^. 

[0 2 2 9] Sttt. ffJlEftlrS&fclBIMtEOttV)* 
*EL»»35*BI»*ntl«. *«WlcaffiT*ttliRl 

[0 2 3 0] Sfc. #HS60iJ©fliE)iWU HJ601J 1-7© 
H-fft©*Wt <!: t> 3 & £fe»&t>-&3 Z. t&^ltitZh 

-5... 

[0 2 3 1] (*J6«9) *»WIC*V>T. ELUtU 
Tmir> *ff «»KKtt^* WtMMCT* o T t> # U v 

fclfeJtteA 1 q3 (MJ*- 8 'J 7< K-7^= - 

— A) . TPD (hU7i^75>K®#) 



4tP>H¥l4-149U2 
tt. PPV (:l?'J7irl/>fzl.» . PVK 
[0 2 3 2] WtK^HW:. XfcT 

[0 2 3 3] ift*««OELf-f *:7V-f*«*rr-5E 

[0 2 3 4] *«R*»flslCfa*«Oh7y"^qitt*«fiF 

^lO^IffiSf^tS. -etOfc*. ELX?-t2ftt> 

[0 2 3 5] SfcSiELiCH-/Oh £r 
miSOL. #«ELJiO«3tODftSSg<l:*-&Tt>AV». K 
-/1>h<hLT. DCM1, i-^JVU-y^, )l7\/>, 

[0236] (fdgey i o) *«Mo*ifiw:pir>TH 

^•yf>yfflTFT.' EL1B1TFT. tSUHWBT 
F Tft tfH*8R©Hiafc:RW- e.n^|giblElSSgPOT F T 
*BRf»c»*-r**te»C"3t»TKW-r*. •fit. SiWS- 

cmos isiss^s^-r t i-r-s. 

[0 2 3 7] ST. 013 (A) ^TJ:plw. TtffiM 

(H'w*r) *3Easfe:«K*fca*5 o 1 ^jas-r*. * 

*««TttlSifc{t#9X±JcT*flBltbT 100nm@ 

1 0~2 5w t %<h LT*J< 05 
[0 2 3 8] ^ICS«5 0 1C9±(C4 5 nmCf3©7 

[0 2 3 9] ICA^il 3 (C) STOTlStt*ttlS 
AC**«M¥ 1 0- 24 7 7 3 5^f8£55±tc3lffl 



(20) 
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[0 2 4 0] £T. H8Pg|$5 0 3 a. 5 0 3 b 

5 0 4 *H^JT« l 5 0 nmjf (D 

mit&mmzm^z. *-lt. umms 0 4<d±\zxv 

y^-bmzX^-^ / r)V (Ni) £^WT5Jl (N i 
5 0 5 £JgJ*-f ^^Ni^WlO^IcK 

[0 2 4 1] 0 13 (B) \Zy*-?£o\Z.. ^FStt 

fig^TS 7 cci 4B$p B i©Ap^J!ia^ip^, 7^1/ 

77XyU3>I5 0 2 £jg,f|{t:T5. C1CDI&. Ni*< 
SELt«« («T, N i*H0«tt£l»3) 5 0 6 a. 5 
0 6b SEjRi LT. 2«<h«!B8¥fTlCii3.fl{t7&<it?T 
U »^»a**Jfc* oT*^«tta«JfiTJS:6# 'J -> U 

[0 2 4 2] 013 (C) lc^-r«tr»ic. «g&& 
5 0 4&*:<D%.$L-?Xt> LLTl bm^mrt^Ttm iff 
iL<(iU» JNi mnaffit$.5 0 6 a. 5 0 6 b legs 

T. U >^»n&«<b>>5) 5 0 8 a. 5 0 8 b7Wgj££ 

[0 2 4 3] ^{C. 013 (C) f3^-rJ:^lC, ^gft 
#1^6 0 CC 1 2ISP£<Dto!&jfflg!£flaA-5. CCD 

M5 0 8 a. 5 0 8 bK*i®£nxL£5. CWJ'J 
>trJ:*^S7E;^ (*HSSfl8|THN i ) (DtfyfVX? 
$j!H t c cfc -5 $!& T * ■& £ # x. e» ft -S . 
[0 2 4 4] ClC0XgfZ«t07t?'J->U3»^5 0 9tf"{C 
i <Z)itg?teS I MS (Kftrufc-f Kck 
*ZB!l^iX4>&< £=t> 2 x 1 0 l 7 atoms/cm3(r$r(S« 
N i ^^^tCtoT^-f 
C<Dgg£T<gS£n*<hTFT4$ttlCtiH?>® 

(2X1 0 17 atoms/ciii3^-f) £#;L €>tl 

*. 

[0245] ^pLxfttas-ffl^x^artsn, fi^>. 

(EM$nAc#U'>U3>M5 0 '9#tf9&n«. ^-(Df£. 
-©#U xU3>i5 0 9 0Mffl^fcM!5 1 0~ 
5 1 3 $:/^^-->yxS(C«tO^-r*. Sfe. CCD 

(Hi 3 (D) ) 
[0 2 4 6] ^JC. 013 (E) IZ^T^OIZ, 5 0 n 
milOSftSfft -> 'J =i >JR*?7 C V D m\Z£ <0 M 

[0247] z\(DmtitT.m^\tm , &mt±Mitm\L 



->'j3>J8<h©#®T-®Eft^ilff.L, *Ul 5nmJ¥<E>7tf 
■J > 'J =i >M^gEfk $ nTift 3 0 n m/PcogKt > U n > 
M^fiK^n*. gp-^. 3 0 nmPOSfftv-'Jn^i 
5 0 nmiPO^t^t->'Jn>IK^«e$tlX75:*8 0 

Jl 5 1 0-5 1 3WKIf«CO^g!ftXiSlC«toX3 0 
nm<h£t'2>„ 

[0 2 4 8] 014 (A) \Z^t^o\Z. UiSX 

b^XZS 15a, 51 5b$f/$U y- hlfei&jgt 5 
1 4$-^LXpSSr^-r*^M^^ (4UT, pl^ 

*;H«— ^lStt>5) ttTFT©L*V»||*BE*tt»' 

[0 2 4 9] fcte, **««1?»5?Jt«7> (B 2 H 6 ) * 

>x-->a >ffi£ffl<^Xt>&<^. dWISlctO 1 x i 
0 l5 ~ 1 x l 0 ^atoms/cm 3 (ft*M{C«5 X 1 0 >6~ 
5X10 17atoms/cni3) (DiiSX^n >$^t?^F*£#lM' 
«516, 5 1 7dfJBl££n«. 
[0 2 5 0] ^tC. 014 (B) JC^Tck^tC. 
h^T.^ 5 19a. 51 9 b««jAU y— h«feiBtM5 

>X«flt^Sr^v»*c: t^x$*. &*5. *HJg0lJXfi 

7*x7>r> (ph 3 ) *K«»riLfttJT^xva 

aloms/cm3co»ffiX-^iD-t-&. ^H, K*#8t£ff3-f 
>^^>"r— ->3 >&S:ffltiXt>Ati. 
[0 2 5 1] £0XaiC£0»a3ttSn£7tt4AM 
5 2 0JCtt. nS^*6^)7C^*i2x 1 0l6~5x 1 0«9 
atoms/cm 3 (f^SMICfi 5 x 1 0 5 X 1 0 18 a 

t oms/c 

■ 3 > cDJ8S[x-&sn*«t5tc h— xm&mwtz. 

[0 2 5 2] 014 (C) icjfrf «fc5lc, mmt* 

JK5 1 4^I5lt^nXVi*<7)Tl|^$:fflVife7 7'-^ 
XT-—)V®mi)W%.\s\<K 014 (A) on 

Affile y ^ - ~J X X L $ o X pj 1614*^ S 

[0 2 5 3] ^Jg«ajO«^^«WS?*14<7)iS^iKS{t^f 
^XS-fflViXl^-5©X, SttftISSr8 0 Ot: l^Pfl0[) 

Zffit&&m§cHZlsTf&mit&fT-z>T*>&^V. ^Ffttt 
^fflaTAD^a^ffotX^fitn • 
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[0 2 5 4] ^OTXgtCtO nMTtlWfa&mS 2 0 CD® 
*tt#W*£8Sl)DLTt^MK« (014 (A) Olg 
WWfcfc*. dOdtte, »CTFT3&«^JsSL>t»j{JUC 

L -5 ?> d t &%M-T 4. 

[0 2 5 5] 2 0 0-4 0 0 n mjf CD#®«£fE* 

J«U /^-^>^LXy-hll5 2 2-5 2 5^ 
/ST*. Z(Oy- bW&S 2 2-5 2 5 ©^iHf'«t oT 
#TFTOft*MOft*i!«»ilt4.- 

[0 2 5 6] /,£*>, y- h«Sfa*»©®miKT^fiKL 

(Ta) , ^> (Ti) . ; E'J7 r x> (Mo) . 
nf> (W) . i7DA (C r ) . ->'J n> (Si) i> 
&atf*ifc7C*Tfc*IJt. *fcfcMM£7C*©£<MfeTfc 

£JR (f$3EWK:ttMo-W£*, Mo-Tag4) , * 

->U-!M HK, f^>->U^ FBI) SrJBHSdtan? 

[0 2 5 7] #*Gi£«-Ctt. 5 0nmfC9ift^>^X 
-r> (WN) Ki.' 3 5 0 nmil(D^>^X-r> (W) 

e) . (Ne) »<B*«tt#*S*ilirr*£J£*J 

K «fc*ittt*«*l*:Kil:-r* Z\ «. 
[0 2 5 8] SfcClcOP?. y-h«®5 2 3«naH^M 
4fei«KW 5 2 <>■©-* h£IHR5 1 4 S^.LTlft 

tlft^fcLDDtWiW. fr*5, y-Mt«5 2 4 
a. 5 2 4bttWBTttH"3CJM.*ai. XRftftgintc 
»ttSJvCH*. *fty-hta'5 2 2. 5 2 3fc»rB 

[0 2 5 9] #cfc, HI 5 (A) \Z7f;-r&o\Z. 7- h 
«S5 2 2-5 2 S^VX^tLTgEH^JlCnSPF 

^^n^)7p*fi#)fK«5 2 6-5 3 3l;ttnS!^J{W« 
5 2 0C91/2-1/10 (ft^MKtt 1 /3~ 1 / 

4) ©jMETU >wi6inzti&j:3\zmtt-rz. **W 

Icti. 1 x 1 0 16~ 5 x 1 0 t8 a toms/cm3 (*l?6<jjc« 

3x i o'7~3x i o i8 atoms / clB 3) <omee,afi»^ 

[0 2 6 0] 3fclC. 015 (B) KjjrripK, K 
fI§l:S9^Tl/yXh7^^5 3 4 a - 5 3 4 d £ 

TK»fl^U>*£tl*tttt««5.3 5-5 3 9.g«j£ 



T5. I^Tfe7^77-f> ( P H 3) £flH>fc<r*> 
K-rteT-fTV\ dOGKttCD'J >roj8gtt 1 X 1 0 20— 
I X l o21atoms/cm3 (ftSWICte 2 x l 0 20- 5 x l 
O20 a toms/cin3) tt£Z> «fc 5 tcfflffi-r-S. 
[0 2 6 1] CCOIgti^Tnft^HTFTCOV 

f>yfflTFTtt, 015 (A) OlgTJffrtLfcnS 
**MMW* 5 2 8-5.3 ^fflS^nt 

[0 2 6 2] Bl 5 (C) KSTJ^K:, If'JTs 

hVX^ 5 3 4 a~5 3 4 d £Rfc£U %\1t\Z.WKY 
-?7.>7 5 4 2S:Mt5. -tLT. pS»3F»|S4b7C* (* 

Mftftltt 540, 541. 543a. 543b. 544 
a. 5 4 4 bS;Mt5. CldT«->'#7> (B2H6) 
fcffl^Jfc'f H-yStiO 3X 1 O 20- 3 X 1 0 21 
atoms/cm3 (f^;*6<JtrH5X l 0 20~ 1 x l o21 a toms/c 
m 3 ©) m&tte ; b£ : j\z#n>&miJa-?2>. 
[0 2 6 3] &43. ^*6^£S«E 540, 541. 543 
a, 543b, 544a. 5 4 4 b ICteKlC 1 X 1 0 20 
— 1X1 o21atonis/cn)3cD}Ig-cy >&mM$tlT^Z> 

[0 2 6 4] ^H. Ell 5 (D) {C^-Tct^tC, Ui^X 
f>VXi7 5 4 2&li£Lfct. SB 1 JBm&fUt 5 4 6 £ 

»«ts. if* 1 jhh&ihk 5 4 6 1 ixii, mm&sts 

&m^tlli&^. Sfc, 8B(i4 0 0nm~l. 5 Mm 
ttn«Alf». *H)SS0!IT«, .2 0 0 nmJSO^{tS!<L 
3***©±fc.8 0 0 nm»(DK{t^M*W@Ufc8lig 

[0 2 6 5] {-n-ftlosaftTtKAldn&nS 

J»j!PK:*V»TasR»B««*». 5 5 013. 4 B$R8c/>f?*J/lS 
[0 2 6 6] ^^»C, 3-1 0 0 %<Dfcm&£tSfZm% 

tfT. 3 0 o~4 5 o*cti~ 1 2nmv>mwm&fT^ 

(0 2 6 7] Tk^ft^att^ 1 SF B 1iteiBiJ^ 546 

• *»J«r*nBCAnTt>AV>. EP^. 2 0 0 nmJ9©^ 

frv», ^-OltSO 8 0 0 nm0<Z>|fefl:gSM$&j$l, 

[0 2 6 8] 0 1 6 (A) fc*T«k5k:. mis 
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-Xff^^5 4 7~5 5 OStfh'l/-f >ffii5 5 1~5 

5 3*JgJ*T-5. &i5. *Hi5£fiaJT«CWmffi$r. T i 
ItlOOnm, T i 5^tf7;U5 r:? AK£ 3 0 0 n 
m, T i mi 5 0 nm5X/Vy*ffiTgig^j£L*:3Ji 

[0 2 6 9] 5 0~5 0 0 nm (ftSMKH: 2 0 

0~3 0 0 nm) <DW 1 A-y a >K 5 5 

54iLT3 0 0 n mJP©g-ft:&{fc-> 0 a >JI5ffl ^ 

[0 2 7 0] COTB#. g{k^t->U3>^C0^t35tSt 

i mm&mm 5 4 6ic^^n, &Mm*ft? 

Z\tX\ * 1 yy^-v 3 >i 5 5 4 OiSMI ^ 
^-nt|S|B#fc:. 35 1 SRSMfe&ffi 5 4 6 IZ^iP$tl 

{t-rsw tan** 5. 

[0 2 7 1] ^tC. 0 16 (B) (C^-TiolC. WtSffl 

«*>^«:*«2»nBie*Hi5 5 5 zMrfLtz. rnmrnm 

£LTtt#U-f5h\ 7fUJk BCB (^//y?D 

ums 5 5«TFT*^^-r^g:is$¥s<i;-r^s» { 

[0 2 7 2] ^JC, %i2mffl&mms 5 5, fSl/Vyv' 
> a >m 5 5 4 £ K-K >S2^ 5 5 3 3 > 

N*-;U5J£/*U (US) 5 5 6S:M 

-r *njfi«Ttt*fk-f >>^a • ( i t.o) is 

<tffi«S (ZnO) £ig£L;taWg«i8t£ffl^T*>Jil 

[0273] #tc. &m&'£ts&&m (*mmmx\m 

it&mm) eSOOnnnDS^CffiKl. Harness 

6 lZ#fo-$-Z>i<Lm\zMnm&Mf8.Lxm3mm!&mms 

[0 2 7 4] #ic. ELS 5 5 8K^g (MgAgf 
«> 5 5 95. J^s£*f££ffl^T^^j»LfcV>Tg 
Sc^T^). &*5. ELl5 5 8©iflJ8 0 0~2 0 
0 nm (ASiMfcttl 0 0~ 1 2 0 nm) ..^15 5 9 
.CSSttl 80~300nm («S6 t )l:tt2 0 0~2 5 
0 nm) £z-?ftl£&^~ 

[o 2 7 5] droigT«; *fetc^jcs-r«)iii^. m& 



mmz^L^rzisby * mj v*f : jy'<&M*m^-r\z& 

[0 2 7 6] BPS, 3L-?fc&\Zttfe-?%mmA9YZ±-C 

ELBRtf^&^g&ftKijfirrs. ^wt, 

tj.Z>-?X?$:m^Z>£olZtd.misT^Z>&. me-?*? 

[0 2 7 7] ELl5 5 8tLTI^aoffi5 

SAB, jHLfftjUJI. %^BRtfft^£AJiTte£ 4 jg 
fltig5ELJI£:-tn&£&V>. *^S£^JT«EL^ 
f 20 3<DlS@i:LTMg Agma5ffi^fc^J5^-r 

[0 2 7 8] £&. SIH5 6 OirLTIJT;^-'? 

[0 2 7 9] ««K1. S{ta*MTfr*SfS2/-W ->^— 
->3>IK5 6 1 5 3 0 0 nmCS *fc»ldrr*. AlKlC 

\mmm®5 6 o*»elji 6«Kr*a«* 

mfcTd^. $e>{C^2/^^->^-->3>lR5 6 1 &MJ$. 
LXH<Z\tX. EL^f2 0 3©«8H£££ SfciS5«> 

[0 2 8 0] (C) tC5jVr «fc 5 &&ig<Z> 

y^^^yvhij^xfflEL^wRBajnsaaE-r*. 20 

l^'>f>^TFT, 2 0 2*1ELIB»)JBTF 
T, 2 0 3#tttSCJ*WITFT. 2 0 4«tBn@Bffln 
^t^HTFT. 2 0 5«tKMl3l&fflp>-f ^;PST 

[0 2 8 1] «c*5, 016 (C) ^.X^fSLV 

A^) *t757J'XRj/-'J>^>ftfOAi)j;> 
[0 2 8 2] (^JS^J 11) &MMMXI&* 0 1 TSL 

fcy— xOTMBftiHilfri o 2®i¥L^til^»c^^TlJi 
12 i c^iSTfflnensy-xif fflii 
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[0 2 8 3] ^7hUyxj'BB8 0-l. 7y? (A) 
(8 0 2) . 5-;/? (B) (8 0 3) , ^Blcat? £5 

(A) (8 0 2)'. 77? (B) (8 0 3) jP. 4$<Z> 
V-Xft*HSlS L i n e_l ~S L i n e_4 KfcfJSL 

IS I* 3 «fc 5 fc L T t> A l» . 

[0284] ?a•y^7m^cK, cK<Dmm<£tzLfz 
fiM» o s l / R la^n-ens fc jR L fclE^lfr 6 

•>7>l'^^B»8 0 llCAAStlS. Stn«*6 

b77f (A) (8 0 2) lcA**n*. ryfPS 
_L A T. S_LAT©Stt3i«fi(Eb*:«<»S_LAT 
b 11^*1^10 IC*LfcHiMi7>£ 7 y ? (B) (8 0 
3) .KA7jSft*. 

[0285] 7 7? (A) (8 0 2) CDBHr»*«l:o 
UT. 7-Xl§SSL i n e_ a KatJfcTfcxS^-H' 
T-i'll^tflWI-S?';? (A) (8 0 2) CD — SB 8 
0.4&«Ci?TR«t6. vvJ- (A) (8 0 2) CO 
— SP8 0 4«2OC0^P<y^ fff >/A— 2 aCD< > 

[0 2 8 6] (A) (8 0 2) CD — Si 8 0 4 CD_h 

2 2 CSt. 831a, 8 3 1 b te-Zrtl^tl. 
(a) (8 0 2) CD— g&8 0 4a<W-f31'>A- 
^CD 1 ^£^/£-r3TFTCDffi14JiT&9, 8 3 6 tt-f 
>A'- : $'C0lO$rJgfig-r-5TFTC0*jlC0-7-*- h^Stf 

St8 3 2 a, 8 3 2 bl^nfn, jyf 
(A) (8 0 2) CD— gP8 0 4**^TTSt>p 1 OCD-f > 
/<-^*»)«-r*TFTOJSttJiT»0. 8 3 7 a, 8 
3 7 b«S14S8 3 2 a. 8 3 2 b±fc-€-ft-?-*n»tt& 
tltzf- hilT*5. tefe^r- h«ffi8 3 7 a, 83 

7 bti^wtc^snr^s. 

[0 2 8 7] 8 3 3 a, 8 3 3 b fi-e-tVfft, 77? 
(A) (8 0 2) CD— gR8 0 4*<WT5^D7^ K-f > 
A*-;?CD10£^j£-t5TFT<Dett©T&-5. gteB 

8 3 3 a±l;liy-htS8 3 8 a, 8 3 8 ba*l&W£ 

8 3 3 b±ICHy- htg8 3 8b. 8 3 9 7j*&tf£>*T. 

[0288] 834a. 8 3 4 bH-en-fn. 7«;f 
(A) (8 0 2) CD— g|58 0 475i^-r-5fc^ lOCD^n 
vtf H-f >/N*-^Sr^fiX-r^TFTCD«ttBT*-5„ S 
14S8 3 4 a±»3Hy*-h«a8 3*9, 8 4 0*We. 

8 34 b±IC«y-hf|ffi8 4 0, 8 4 1*iUtt^+lT 

[0 2 8 9] (jtttffll 2) *^^HJgLx^$n 



& -5 7c i*fflEs^g s tc it ^tik 5 ^ t <nmm. \Z 

^CDfe^^BJfJB^coEL^^^y^ 
f (E L tya-JP ta^aA;^?^ X^K^ig 
-f) »'*fLTHJg-rs^idtpI«gT*S. ELr^xy 

[0 2 9 0] ^W^aiCDEL^^^rU-ft, 

[0 2 9 1] ^CDJ^fcH^taggtLTte. EL^g 
fi, k*?***^, ?v^)l/73^5. sBgRSJOttl-tSJ? 
-l-X^U-r K7h"7>7>Hf-<X7"K^) , 73—? 

A^h^VX:? (CD) . U— tf-?^Xi7 (SfikiS 
ft) (LD) X«?->*^;Hf?^?^Xi7 (DVD) I? 
CDf2f^«#£fi£U ^-CDli^^^L^^X'rX^U 

-r^iTifcgi) tt£tfimvre>ti&. -ene,m^«iscD 

#l£0i 7»r^-r. 

[0 2 9 2] 017 (A) ti/t— V?Jlo>fcf.a — 
**2 0 0 1. lfl=2 0 0 2. *^cgR2 0 0 3, 
*-#-K2 0 0 4^£^tr. *&WV>EL ; r-<X7U 
«/i-y ?;i/3 > tf ^.-^ co^gBfcffl c 

[0 2 9 3] 0 1 7 (B) tte?^-73^7Tfe0. 

2 10 1, *^g|52 1 0 2, -g7£A7lSI5 2 1 0 3. ^ 
X-f7f 2 104, A7f'J-2 10 5. §&gR2 1 0 
6^Sr^ty. *^cDEL?^Xy*Kfib*x^-*^7 

[0 2 9 4] 017 (C) teHSBIfcDttttSycDEL^TK 

SficD-ss (^M-ffin) t&o. *#2 3oi, mmr— 

Zf)V2 3 0 2 ; fflg|5BSA*> K 2 3 0 3 . 2 

3 0 4. 7t^2 3 0 5. ^g|52 3 0 6 3?£^£j. * 
fgBJJCDE LtV X^-fttE L^ggCD^gptcffiVi 

[0 2 9 5] 0 1 7 (d) mmm&&ffiz.rzm&U!£ 

Sfi (*^W»C«DVDS^S@) T*0. ^#2 4 0 
1. &mm& (CD. LDtftttDVD?) 2 40 2. 

i^-f7f2 40 3, ^*g|5 (a) 240 4. «^g|5 
(b) 2 4 0 5^€r^tf. S^gp (a) teaktLTBH* 

Wffit^L, ^SgB (b) H^iUTX^tiffiS:^ 

mmn£.mme>&jR& (a) sp: (b) 

[0 2 9 6] 01 7 (E) \m&§l (t/t-f JU) a>bT 
i-^TSD. *#2 5 0t; 7J^7g|52 5 0 2. g# 
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SI52 5 0 3. JSf^X-f-y^2 5 0 4, «^gP2 5 0 5$ 

[0 2 9 7] ^*MICELWO^®g75<iS5< 

[0 2 9 8] i^±0«(C, *5B9!©ilflH6H««#TJ£ 
*. **tt«©«^«»tt0SM« l ~ l 1<DE<D 

«t-5/«cii*^to-a-*>6!ft*aijiiEt«nTt>*«-r*it 

[0 2 9 9] 

[0 3 0 0] ±Ei)JI:i 9 T. ELJBIMtEttttKM 

WIBTFTOy- h ft Sftfltt-f 

LJTIWWr^CtdtRllEtar), fi£3fc<D EL 

iHi»o*8l[«©'ttiH*flJt»3l»<c:t*«pllEt3ft»). £ 

[0301] ti.amM.ummT ft \t. x^y^trm 

TFTa^ELBftfflTFTiBRR:»flRr*^i:*«?r 
1ST* -5. 

[BB6©ffi¥ftK0i] 

[HI] *RW©EL5^f *:7W©ia»«Wt*jft 

th. 

[0 2] *^W©EL-7 ; ^xyk'r©i®^g|505lElg& 

0. 

[S3] ^B^CDEL^YX^U-fOBi^lCOlE]^ 
0. 

[0 4] *9EH09U£M 1 OELf-fXT'KOI 

[05] EL5^X:7U-f ©iglttjfc^-r^-f 5 

[0 6] *?£91<!>?ttE0!l 1 OELr^X/HOi 



i?tg|5©[HlS!&0„ 

[0 7] *89]0SfeifiM 1 CDELf^ 
igg)S<D|D]g&0„ 

[0 8] lOELT^rzyKflDHI 

[0 9] *9lW<om&m3<l!>EL7 t 4 7>7)s'(0)± 

[010] ^RHOgfiMSoELT^xyu-f WJt 

®0&tf»rffi0. 

[011] *RH<Z>%&ftl4C!>EL7 r << X^U-fOW 

®«ig©JSB&0. 

[012] *^OHJ6^5<DELx^X^k-f CD»f 
S<$il£)&9&0. 

[013] :*:&0J®%16ttl OOELr-fXyKffl 

[014] #fgBJl©!!Jg0tj i OOELr^X^K© 

[015] *ftmV)$l1&tol OOELtJ X7U-(<Z> 

[016] 1 OfflELf-f X^U-fCD 

[017] xstwommm 1 20ELf-f77H^ 

[018] »©ELr-f X^WCDB*»C!>igtt 

0. 

[019] S£3l5©EL5 :: -<X^'H'©iii^<DlHlgS0„ 

[0 2 0] *%BJ©HJ6^ i 2CDEL^-<xyk-f(0 
HiSigR£>[B]£&0. 

[02 1] sMEHOXttfl 1 lfc£frvrJBfr>£*l«y 
— ^iB^ffiKniBlCICDEIBH. 

[02 2] ^BJTffl^^n-S^-v^-IsIKOiffiS. 

[02 3] tE^OEL^X^U^OlHlKte/fc^-r 
0. 

[0 2 4] ^SSiflcSafiWeODELT*^ CD± 
E0Rtf»rB0. 

[0 2 5] *^CDH)5g^|7©EL7 : ^X7 , 'K0D»f 
B0. 
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H0 5B 33/14 



F I 

G 0 9 G 3/20 
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